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S| Ihe forces that shape our products 


' . 
-are debated by these American and foreign designers, 


engineers, architects and artists . . . see page 36 
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—— LIQUID 
VAPOR SPACE 
HEAT EXCHANGER 
LIQUID LEVEL (OVER COMPONENTS) 


In Raytheon’s “EV-GRAV” system, liquid refrigerant boils 
off the surfaces of the individual electronic components, 
rises as vapor, condenses on the heat exchanger, and drops 


as liquid to repeat the cycle. NATURAL CONVECTION 


WITH SILICATE OIL 
“EV-GRAV” COOLING 


IN THE DESIGN OF HIGH HEAT- 


DENSITY ELECTRONIC EQUIPMENT 
EV-GRAV WITH 


Performance requirements for electronic equipment in FLUOROCHEMICAL 


supersonic aircraft and missiles place particular emphasis ES 


on the need for more efficient heat transfer techniques. 


The use of fluorochemical refrigerants in an “evaporative- 
gravity” cooling system is a novel method of removing heat 
from electronic components. The refrigerant boils at the 
surfaces of submerged heat-dissipating components and 
condenses on the surface of a heat exchanger at the top 
of the package. 
This technique has proved more efficient than free con- 
vection in oil dielectrics or forced convection with gas 
dielectrics. The high dielectric strength of the fluorochemi- 
cals permits the achievement of higher density packaging. 
Contributions such as this are typical of the Heat Transfer 
Group in Raytheon’s Government Equipment Division 
. . assisting design engineers in developing the complex 
weapons systems of tomorrow. 


PROFESSIONAL ASSOCIATION WITH A FUTURE 


Qualified engineers and physical scientists with BS or advanced degrees 
intcrested in systems, development, design or manufacturing engineering 
of complex electronic equipments are invited to write Donald H. Sweet, 
Government Equipment Division, Raytheon Manufacturing Company, 
W land Massachusetts 


tories: Wayland, Maynard, Sudbury, Mass.; Santa Barbara, Calif. 


facturing Facilities: Waltham, North Dighton, Mass 


GOVERNMENT EQUIPMENT DIVISION 


_ 


/ ° . 
Excellence in Electronics AEROSPACE 
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well be 
seeing you 
at the 


Design 

Engineering 

Conference 
and Show 


in Philadelphia 


next week 


Product Engineering Editors 
will be at every conference session, 
they'll be visiting every booth, 


evaluating every new development. 


And In the June 8 Design issue 
you'll find their full-scale report of 
the conference discussions, the 
components, materials, finishes, 
techniques exhibited. 


Visit us at our booth pepemmese 
and watch for our. . 


Report of the Design Show 


in the June 8 issue. 





coming 
next week 


the 
DESIGN issue 


for May 25 


FEATURING 


® Higher-energy batteries 


Electrochemical couples may give power 
packs 1/10 as heavy as today’s best. 


® New oilless bearings 
A plastic-base material offers high load capacity 
and low coefficient of friction. 


® Before tackling the refractory metals 


What you should know about handling 
tantalum, molybdenum, tungsten, columbium. 


® A workable approach to gear tolerances 
The other side of the precision controversy. 


® Criteria for a tight gasketed joint 


Latest research shows how typical gasket 
materials behave in aluminum-steel joints. 


® Criteria for readable panel markings 


Lettering, placement and information content 
of labels, counters, legends, identifying tags. 


® Stress-concentration factors for thin-wall 
cylinders 
Formulas and examples show how correct 
maximum stresses can quickly be found. 


® How to align mating parts 


9 more ways supplementing those that 
appeared in last week’s Design issue. 
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FEATURED: 


EUROPEAN TRAIN DESIGNS LEAVE US BEHIND. Emphasis on R&D makes 


for real progress, while we stand still 


DOES AMERICA HAVE A DESIGN HERITAGE? ..............455. 36 
Any tradition, good or bad, will affect the shape and effectiveness of 


products to come. Here are the interpretations of ten American and 


foreign artists, designers, engineers and architects. 


FIELDS OF INTEREST: 


Nuclear materials coming on market 
Metal cost patterns domincted by labor news. . . 
Names of fibers—a glossary of terms 


Creep-resistant plastic costs less than nylon. . . 


Copper tube with off-center hole to be available. . 
Nitriding process speeded by 1000 times 
Corrosion stoppers—how do they work? 

USSR industrial output below US 


Electric cars, industrial fabrics—new companies to make them. . . 
Plastic semiconductors claimed by Soviets 


Magnetic field measurement with semiconductors. . . 


Chemical gas-turbine efficiency can be doubled 
Smooth surfaces prove better adherents than rough 
British-American standard gallon urged by Canada 


Automobile news roundup—design plans for next year . 


Pear-shaped earth indicated by gravity variations . . . 
Atom power from active pebbles 
Gas detector kit for toxic materials 


Hardness field testing unit weighs 9 oz. ........--. 


Shift to metric system to be urged by Commerce secretary 
Defense department opens doors to imaginative thinking 
Short-term renegotiation act extension to be voted by Congress . 
Biggest radio telescope being built by Navy... 
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4 SIDELIGHTS 


A.) 
> 


SVELOPMENT 


@ All this talk of a design heritage (p 3 
is a bit highbrow to one mobile-equipment 
manufacturer we know. When asked about 
the philosophy and method behind his 
latest design he answered incredulously, 
How would vou go about describing the 
engineering on a Brunswick Stew? We take 
critical dimensions, add to that our rule-of-thumb applications and check 
the result of stresses. We throw in the application of hydraulics together 


with a few pins and beams and flanges and we weld it all together and 


test it with a load to see if it all comes out ok. If it comes out good and 
handles the load in accordance with design and weight requirements 


we feel like a good chef when the stew turns up tasting good.’ 


@ Taxpayers invariably groan at the thought that every rocket shoot 
successful or not, burns up nearly a million dollars at the t uch of a 
red button. Someone calculated that freight rates from eart 

minimum satellite orbit are about $30,000 a pound. An aircraft com- 


pany wag has already been quoted on this high cost of lifting 


® The romance of trains seem be dead in the US I 

is well as grown up designers. Not one highschool student at the 
National Science Fair exhibited anything so slow moving. We asked 
one of our staff editors to take a look a couple of weeks ago and her 
official report appeared in the Apt 27 issue on p 26. But unofficially 
she reported that now she knows how engineers get started down the 
thorny path. Seems she roomed with a Brooklyn gradeschool teachet 
four or five vears ago and every afternoon, over before-dinner martini 
they'd think up new projects for the brightest kid in the class wh 
was on the verge of becoming a real delinquent. In desperation the 
teacher sent him off to the Brooklyn Museum of Science one day and 
vou guessed it—now he’s one of 10 winners (out of 4000 entrants) t 


represent New York City in the Nationals this month 
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ECONOMY AND STRENGTH are outstanding characteristics of these pressure plates for auto- 
motive transmissions. These sintered metal parts are another typical result of the effective 
liaison between Moraine Products and customer in product design. They also confirm 
Moraine Products’ talent for producing—in quantity and on time—parts that can take 
the punishment of the most demanding operating conditions. 


actual st2 


-~ e 
Vital parts for Industrial Progress \ m oraine Prod u cts 


Division of General Motors, Dayton, Ohio 
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“No More 
Crystal Ball! 


Now we’re protecting ourselves... 
and our customers... with 


FACTS-IN-FIGURES” 


When you build-in Veeder-Root 
Counters as standard parts of your 
product, here are some of the 
advantages you gain for yourself and 
your customers: 





e Accurate, up-to-the-minute 
production records 


Proof of your product’s service 
guarantee 


A new and powerful selling feature 
5 Customers can see when 
My maintenance is due 
is Performance claims are settled 

Py x 4 more easily 

17 oes . “a , as 

ee : Extra profits in resale of VR 
9 2 | , Counters 


Veeder-Root name is added evidence 
of your product’s top quality. 


rN Customers are freed from guesswork 


~—\ See Veeder-Root Counters at the 
Design Engineering Show 


Booth 1529 





- 


score’ when you count on Veeder-Root! 


#1370 High Speed Counters are rated at 
1500 rpm... . will accept momentary speeds 
i= 


up to 2500 rpm. 3, 4, 5 or 6 figures. Non-reset. 


Send for new Condensed Catalog. 


Veeder-Root.... 


Everyone can Count on Hartford 2, Connecticut 
Hartford, Conn. * Greenville, S.C. © Altoona, Pa. * Chicago 
New York « Los Angeles * San Francisco * Montreal 


Offices and Agents in Principol Cities 
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DEVELOPMENTS TO WATCH... 


y-Vaal-) al ot-ial 


Chemical gas-turbine efficiency can be doubled ... 


to the point where it will probably compete with is already better than 99 ind thermal efhicienc 
the fuel cell, for space-vehicle applications at least, ibove 50%, Sundstrand engineers report; and the 
say engineers at Sundstrand ‘Turbo, Pacoima, Calif feel the improvement in performance ichieved in 
Reliability of such low-power, partial admission tut the past 7 years, amounting to a factor of 3 or 4, 


pines using expanded hydrazine or ethylene oxide can be increased as much again 


Special nuclear materials, now available . . . 


on a commercial basis, mav hold the answer to mally 0.05 to 0.2, is held to less than 0.002 
design problems in other fields. These are materials [he second special stainless, for use in nu leat 
idjusted for neutron absorption or specially formu control rods, deliberately ups the content of boron 
lated to reduce radiation hazards and damage one of the highest neutron absorbers of them all 

['wo recent examples are a low-cobalt stainle to produce a material that will gobble up these im 
steel and a high-boron type, both from Universal portant particles and help shut off the nuclear rea 
Cyclops Steel. The first, for structural use, holds tion. This, too, is a 304 L stainless, but additional 
cobalt to the barest minimum because of the high boron is supplied, bringing the total content to about 


level of radioactivity it icquires when exposed to 2 
neutron irradiation, and because it has a rather Both types are available in limited quantities in 
high neutron absorption coefficient. Basically, this semifinished form, and UC is read iccept com 


steel is a ‘Tvpe 304 L. But the cobalt content, nor mercial mill orders 


New starts and added starters 


to the list of companies developing electric cars the electric-car field, is now turning its attention 
PI Jan 19, p 7), industrial fabrics (PI Feb. 10, in another direction: industrial fabri Outgrowth 


58, p 16), and precision time-frequency standards of its research on porous for battery sepa 
PE—Mar 23, p 9), are these who have announced rators 1s a jomt venture wil eves Br Inc t 
plans within the past month develop new moisture tt sion membranes and 


e Atlantic City Electric Co is revealed as one of ther porous element 


the sponsors of the Charles Town-About, electri e Growing demand for accurate frequency stand 
car being made by Stinson of San Diego. ACE will irds, plus interest in lar red equipment 
get delivery of the first models, expects soon to have sparked development of “the world nallest crysta 
them under test clock” (it’s less than 5 in. high) by Patek Philippe of 

Meanwhile, American Motors and Sonotone have Switzerland. Winner of a miniaturization award, th 


teamed up to develop a battery system that will ex clock is designed for operation either by 


] 


tend the present 100-mi limit imposed by recharg battery or a solar cell, has a 


ing needs; or, at least, reduce recharging time time-indicator, and is said to be a 


e Electric Storage Battery Co, already well int millionths of a sec over a 24-hr period 


Off-center copper tubing .. . 


designed to replace drilled bar stock and brazed 
bar and tube assemblies, will soon be offered bi 
Phelps Dodge Copper Products Corp, ACP Diy 
300 Park Ave, New York 22. Said to offer high 
conductivity and high strength, it’s made by cold 
drawing, and will be available in oxygen-free and 
electrolytic copper. Square and rectangular sizes up 
to 3 in. are currently being tested. Variations in 
shape profile, and sections with two holes are now New electrical tubing features rectangular shape, off 
under development and will be tested shortly-ARG center hole, will soon be available commercially, 
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STEEL BARS / 


~ 


ek cee 
HAVE A UNIQUE COMBINATION OF 


uniform properties 


HIGH STRENGTH, MACHINABILITY, 
RESISTANCE TO WEAR AND FATIGUE, 
DIMENSIONAL STABILITY 

















P 


The microscope shows the uniformity of FATIGUE-PROOF. 
Its uniformly pearlitic structure parallels its uniformity of prop- 
erties from the surface to the center of the bar. 

FATIGUE-PROOF strength and hardness are developed by 
“e.t.d.”” (Elevated Temperature Drawing). Unlike quenching 
and tempering, its effect is the same from surface to the center 
of the bar. It works a large bar as uniformly as it does a small bar. 


There is no mass effect. 


- es Nu el 


The microscope proves it. Surface, center, or mid-radius, 4 \ Ba HE Hey 
FATIGUE-PROOF is pearlitic. There are no mixtures of bainite, en\: 7 


martensite, and pearlite. FATIGUE-PROOF is uniform bar to p ’ \¥ " Naty 
bar, size to size, and lot to lot. a % ; vr i Nha yi 
- ) 


4 


P 


ea Mes 


EK ai 


a8 ATICUE. j , ‘on: 750X 
JUST PUBLISHED — Request your copy of 24-page brochure, “A new 196" round FATIGUE-PROOF. aneyrention 750K 


material” . .. it tells the complete story of FATIGUE-PROOF. 


a Le Salle wn or 


Address___ 











1430 150th Street + Hi 
City " ——— NR ee Manufacturers of America’s Most Complete Lir 


Mail to La Salle Steel Co., 1430 150th St., Hammond, Ind. Qua j Fir ished Steel Bars 





—-----—----- - -------4 





DEVELOPMENTS TO WATCH... 


World-wide 
Why not a standard gallon? .. . 


Canadians are asking. They're men-in-the-middl the size of the American, with quarts and pints 
n a situation that has been labeled hopeless. But, diverging by similar amounts 
now that the US and UK have standardized the inch Ihe last International Conference on Weight 
ind pound (PE—Jan 19, p 16), Canadians urge that ind Measures tabled the problem, saying “the stand 
liquid measure the quart and pint as well as the ird US gallon and the British imperial gallon are 
unce—be re-examined too substantially different that a compromise interna 
Source of the trouble is the fact that the British tional gallon is not practi ible.” But there'll be 
illon is a giant compared to that of the US. The nother conference next year, and the Canadians at 


nam e same, but the British unit is 1.2 time planning to press for action 


Plastics that can serve as semiconductors; 


niconductors that can serve as photo 
iphic emulsion re among recent Sovict claims 
With the help of highly sensitive paramagnetic 
onance instruments (EPR equipment: PE—Dec 
i Academician Semyonov, As s and to be 
if certain polymers were discov lectrostatic machine 


i 
nake it p ssible to svnthe Oo rographic tech 
properties of 
ilready producing pla ti 


nte but these claim 


iles reveal 


A nitriding process 1000 times as fast... 


iow in use is claimed by metallurgist itomic nitroge 


in Academy of Science Using high-fre 
rrent to generate temperatures in the 1400 
t is possible to feed alumi 

nitridir furnace, obtain 


if 


Semiconductor simplifies magnetic field measurement 


n an instrument developed by Siemens & 


Halske, Erlangen, West Germany. It’s a portabk SME —_—_—_—_—_— oy 
instrument that take idvantage of the Hall effect 

PE—May By measuring the difference 

n potentia magnetic field creates wl Actuating Switch 


hen it 1s 


sed on a semiconductor strip carrying a current 


own intensity, the strength of the field itself Semiconductor strip 





tory 
acre nined 


the S&H instrument (sce diagram), the cur 


rent 1 upplied by an accumulator cell, and can b 
idjusted by means of a variable resistance built into J 7 
the circuit. Since the difference of potential acro ‘ 


the strip is proportional to the normal component of Vorioble resistance 
the magnetic field, the voltmeter can be calibrated 

















in oersteds and read directly. Range is 50 to 20,000 Magnetic field strength is indicated by difference of 
oersteds; and the instrument carries its own 220-\ potential it creates between points a and b on semicon 


50-cycle charger ARG ductor probe of self-contained German instrument 


~<— CIRCLE 54 READER SERVICE CARD PRODUCT ENGINEERING + May 18, 1959 WORLD-WIDE 





For positive, accurate speed control 


eeothere’s nothing like P.I.V. 


From maximum to § minimum settings 
t tting 

V ARIABLE from top speed to mini- 

mum speed with no steps, no 
stops in between. That’s Link-Belt 
P.1.V.—the only chain-driven vari- 
able speed drive. Teeth—not ten- 
sion—permit instant ratio changes 
with no loss of speed, regardless of 


load conditions. 
Slippage? Not a chance—P.1.V.’s 
chain-to-wheel grip is positive as a 
,. . gear. In fact, this is industry’s most 
| accurate, most reliable mechanical 


variable speed drive. 


Missal 
heeeee 
pli ek. assist you in applying P.I.V. to 


; meet your variable speed require- 

ments. Call today or write for P.1.\ 

Y ———— ' Book 2274 containing complete in- 

, ey), . formation on drives from ™% to 
<p): reer 25 hp 
Nl | 


| HOW P.ILV. WORKS. Exclusive self- 
tooth-forming chain of P.I.V. consists 


of packs of free-sliding steel slats 


Af fi " \ which serve as teeth. Chain grips bev- 
| / eo 


eled grooves on pairs of conical wheels 
h located on input.and output shafts. 
Speeds are changed by varying the 


ry) i i ' iss effective diameters of the wheels, as 


shown at left. 
' 
AL I didhSa 
Vai " “ul 


Your nearby Link-Belt office will 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, 
Chicago 1. To Serve Industry There Are Link-Belt 
Plants, Sales Offices, Stock Carrying Factory Branch 
Stores and Distributors in All Principal Cities. Export 
Office: New York 7; Canada, Scarboro (Toronto 13); 
Australia, Marrickvilie, N.S.W.; South Africa, Springs. 

Representatives Throughout the World. 14.8134 
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DEVELOPMENTS TO WATCH... 


US shift to metric system... 


of measurements will be pushed by Acting-secy. of 
Commerce Lewis Strauss. He plans to have the 
National Bureau of Standards start outlining how it 
can be done 

Strauss made the announcement recently at the 
spring meeting of the American Physical Society 
Stressing the need to shift from the present English 
measurement system of pounds and inches, Strauss 
said “There are two compelling economic reasons 
for making the change. Our country is engaged in a 
broad technical assistance program to aid other 


Scientists and engineers have won 


with the military. Traditionally, the burden of proof 
has been placed on technical people to show that 
anything new will work 

Now, the military has thrown open the door and 
wants to see all new projects that cannot be proved 
unworkable 

The Department of Defense recently let $1.5-mil 
lion in contracts to some 12 companies to explore 
ill appreaches to anti-missile defense. Dubbed proj 
ect GLIPAR—guide line identification program for 
anti-missile research—the rules laid down to the 12 
companies are to explore all proposals for anti-missile 


Congress seems sure to vote. . 


1 short-term extension of the controversial Renego 
tiation Act; probably for another two years. Congress 
is reluctant to slap a permanent extension on the 
ict although such a move is being plugged hard by 
Rep. Carl Vinson (D-Ga.) powerful chairman of the 
House Armed Services Committee 

Vinson calls the measure “the only protection the 
Government has against excessive profits” when 92 
of defense contracts are negotiated on a cost-plu 
basis 

Industry has vigorously opposed the Renegotiation 
Act, but, since an outright killing of the measure i 
70 along with the short 


—_ 


ruled out, it is willing to 


term extension with certain changes 


Washington 


nations in taking advantage of technology and raising 
their living standards 

“Our experts are finding considerable difficulty in 
dealing with systems foreign to their own. Many 
other nations are having difficulty with our instru 
ments because they are labeled in the archaic Eng 
lish system.’ 

Strauss made it clear that he wants industry to help 
work out a transitional program. But, he stated, 
“every year we defer the commencement of a pro 
gram” the shift is more difficult 


a battle... 


defense that could be developed over the next 20 
years 

And, only those proposals that are proved “theo 
retically impossible” are to be rejected. Idea behind 
the move is to cut scientists and engineers away from 
strictly traditional thinking and positive proof and 
let them work on “imaginative and bold approaches” 
to missile defense 

Although the missile age has forced the imm« 
diate break with “positive proof” thinking, trend 
may spread to other fields and make it easier for new 
scientific proposals to get attention 


Prime target for industry is to get better guide 
lines spelled out for “excess profits.” It wants Con 
gress to write into the law specific language that will 
give industry real rewards for efficiency, allowing for 
ippeals to the U.S. Court of Appeal when argu 
ments aris¢ 

Industry spokesmen told the House Ways and 
Means Committee recently that the present renego 
tiation board is not allowing rewards for efhciency, 
but rather sets a pre-determined profit rate 

Defense contractors are currently appealing $82 
million worth of profits the board has ordered r 
turned to the government. Seven aircraft companies 


account for $72-million of that amount 


The world’s biggest radio telescope . . . 


radar dish will be 450 ft wide, over 500 ft high 
The facility will 
1 new means of radio communication that will 


with an optical range of 38 billion light years i 
under construction by the Navy at Sugar Grove 
West Virginia. It will be 19 times more powerful 
than Palomar Observatory in California 

Although the Navy has kept a tight lid on details 
ibout the giant $60-million structure since it was 
first announced last summer, reports are that the 
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used to conduct research on 


“bounce” radio signals off the moon and man-made 
satellites. Navy won’t say what military uses the 
radio telescope will serve. Completion of the project 
is slated for 1962 


WASHINGTON 1] 





WHAT'S HAPPENING IN... 


All the earth’s a pear 


The earth isn’t round, and it isn’t 
a flattened apple. It’s pear-shaped, 
say NASA Calculations, 
based on aberrations in the orbit of 
the Vanguard I satellite, indicate that 
the mass of the earth is slightly greater 


researchers 


below the equator than above it, so 
the earth must bulge slightly at the 
bottom, rather like the squat-shaped 
Anjou pear. 

Importance of the new calculations 
variations in the 
They 


that stresses within the earth 


is they point up 


earth’s gravitational field also 
indicate 
may be greater than previously as 
that the interior of the 


have greater 


sumed, and 
earth 
strength than has been supposed. An 
that 
large-scale convection currents in the 


may mechanical 


other possibility is there ar 
earth’s mantle which are responsible 
for the 

Further studies are planned with 
data from other satellites 


observed effects 


New light on 
corrosion-stoppers 


How do corrosion-inhibitors work? 
Erik 
Bockris have 


Pennsyivania U scientists, 
Blomgren and J. O'M 
of tests 


is the base metal, to find out 


I'wo 
devised a seric using mercury 
As they 
note, knowledge of the mechanism 
involved in corrosion inhibition is still 


The 


is that inhibitor compounds 


extremely limited prevailing 
theory 
ire adsorbed on metal surfaces and 
that the degree of protection is a func 
tion of the degree of coverage 


I'he mercury tests show 


e Corrosion-inhibiting compounds 
ire adsorbed primarily as ions, which 
ire positioned flat on the surface of 


the metal. 


e Adsorption increases with in 
molecular weight, that is 
pal illel to the effectiveness of the com 


pounds as corrosion inhibitors 


creasing 


e Surface with 
concentration, in close parallelism to 


effect 


coverage mcreases 


the corrosion-inhibiting reach 


12 SCIENCE 


PRODUCT ENGINEERING * May 


ing 100% coverage and inhibition at 
0.01-0.10 mole/liter 

The help to 
repel hydrogen from the metal surface 
his, they say, “undoubtedly plays a 


adsorbed ions also 


considerable role in corrosion inhibi 
tion.” 

Blomgren and Bockris plan to de 
scribe their research technique and its 
possible applications in screening cot 
rosion-inhibiting compounds, at th 
Midyear Meeting of the American 
Petroleum Institute’s Division of Re 


fining in New York on May 27 


Atom power from 


active pebbles 


Can fuel form of 
hard, round, ceramic pebbles help cut 


uranium in the 
the cost of nuclear power? Sanderson 
& Porter engineers think so, and have 
done a good deal of preliminary engi 
neering on a_ gas-cooled, graphite 
moderated pebble-bed system in which 
the fuel is in the 
balls, 


uranium 


form of graphite 


blended or impregnated with 
oxide or a mixture of ura 


nium and thorium 


Interest in based 


on the belief that, like other fluidized 
particle systems, it could combine th 


such a system i 


chemical and physical advantage of 


solids with the ease of handling of 


liquids. Engineering problems ar 


similar too—though the nuclear appli 


cation introduces a few questions 


e Would the 


together under influenc« 


tend to weld 
of heat and 


could 


pebbk S 


nuclear radiation so the bed 


not be discharged? 
@e Could — the 


thermal expansion of the balls with 
out cracking the 


system accommodate 


container? 
impact 


@ Could the balls stand the 
of handling in loading and unloading? 


lests thus far are encouraging 
It takes about 50,000-psi pres 
ibove 5000 1 

would be the 
ball. The 


pa ked sph r¢ 


ind a temperature 
weld graphite, which 


major constituent of each 


studies of randomly 
indicate the packing fraction to be 
only 61%, while the theoretical limit 
is 84 The difference should b« 
sufficient to allow for the 
thermal Finally 
studies indicate the balls w 
fully able to take the stresses involy 
While not all nuclear engineer 
is excited 
bilities of the pebble bed 
ire S&P engineers, the svst 
rate clo 
informati 


expected 


expansion 


ybout the economi 


interesting enough to 
tion Background 
wailable in a printed report prepared 


American 
ARG 


for presentation at the 
Power Conference 





Fume sleuth 


Gas detector kit, devel- 
oped by Union Industrial 
Equipment, of a 
hand pump and sets of 


silica-gel 


consists 


tubes, 
each designed for a spe- 
cific toxic material (among 


detector 


them: acetylene, ammonia, 
benzene, carbon 
ide, nickel carbonyl). Air 
is drawn at a fixed rate 
tube, 
change or 
that 
concentration Kit, 
20 tubes, is $80. 


sets alone, $10 each. 


monox- 


through causing a 


color stain- 
indicates 
with 
Tube 


marking 
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Design assistance from Blaw-Knox can cut unnecessary 
weight, improve the service life of your product 


One of the ways in which the skill of 
experienced Blaw-Knox steel foundry- 
men can be first applied to your prod- 
uct is in the construction of scale 
models of the finished steel casting. 
Coming at the preliminary design 
stage, scale models permit intensive 
study of ways of improving quality, 
eliminating weight, and minimizing 
machining. This design study, coming 
before master patterns are made, is 
conducted to uncover ways in which 
Blaw-Knox can add to the value of 
your product or reduce its cost. 
This practical design analysis, a 
feature of Blaw-Knox Steel Casting 
Service, is of invaluable assistance to 


designers and manufacturers. And be- 
cause Blaw-Knox, itself, is one of the 
woild’s leading manufacturers of roll- 
ing mills and industrial machines, its 
steel foundrymen, from patternmaker 
to shipper, keep end-use requirements 
in mind every step of the way. 

If you are a designer or manufac- 
turer of a product using cast steel 
components, ranging from 50 pounds 
to 300,000 pounds, Blaw-Knox would 
like to send you a copy of our bro- 
chure which details the complete 
Blaw-Knox Steel Casting Service. 
Write to the Foundry and Mill Ma- 
chinery Division, 300 Sixth Avenue, 
Pittsburgh 22, Pennsylvania. 


This upper and lower cylinder blade ring for 
a steam turbine was cast and machined by 
Blaw-Knox. W eight— 55,000 pounds per half 


STEEL CASTING SERVICE 








WHAT'S HAPPENING IN... 


How cost patterns 
will change—metals 


Labor news dominates the materials 
picture right now, with users building 
threats of strikes 
is contracts expire in steel, copper and 


iluminum 


inventories against 


But, the experts are bet 
ting, the good old laws of economics 
vill take over again by the third quar 
ter. ‘That would mean copper prices, 
which have been moving up rapidly, 
will stabilize and probably drop after 
the contract period. Steel may rise in 
in amount to compensate for any con 
tract 


ready in free supply, may do the same, 


settlement; and aluminum, al 
though many observers expect it to 
steady or perhaps even drop a little. 

Until July 1, 
shapes and sizes 
hard to get, 
climb even higher than it is 

The recommendation: de 
ign flexibility that will permit rapid 


though, steel in some 


will be increasingly 


aml] copper’s price may 


over all 


shifting of sizes and types as avail 


ibility changes 


To make it stick, 


make it smooth 


The 
ter the 
scientists report 


surface, the bet 
Institute 


been study 


smoother the 

bond, two Cas« 
Chey’ ve 
ing adhesion of polyethylene to metal: 
and find that adhesion in 


“inversely proportional to the rough- 


tension 1S 


ness of the surface of the adherend.” 

lor this study, samples were pre 
pared by dry machining, with an 
attempt being made to get the smooth 
est possible surface, while recognizing 
that 


roughness cither in the form of gently 


there would be some residual 
rolling hills or sharp, clearly defined 
In both cases good adhesion 
the Case 


American 


pe iks 
obtained—by _ virtue, 
told a 
Chemical Society meeting, of adhesion 
to the hills 
by locking to the peaks 

‘hey also believe that “air oxidation 
of the 


generally 


was 


scientists recent 


smooth sides of the not 


adherends prior to bonding 


smooths the surfaces and 


MATERIAL 


14 


iY, P= —)  F- 


increases the adhesion markedly even 
when the oxide films are only a few 
hundred angstroms thick.” 

Iheir conclusion: In the region of 


roughness below 25  microinches, 
strength of adhesion is critically de 
pendent upon the degree of roughness 
and its precise architecture; much less 
dependent on the chemical nature 


of the metal itself. 


basc¢ 


Our own glossary 
V—Names of fibers 


I'rom now on, tradenames for fibers 
will have to take a back seat, if Fed 
Trade Commission 
In labeling, says FTC, generic term 


like those below must be used. ‘Trad« 
but not over 


eral has its way 


names may accomp ny 


shadow them 


Here 
continuing glossary of new and revised 
TC's 
eral industrially important fibers. In 


as the fifth installment in our 


terms, arc definitions of sey 


each, the term may be applied to 


“any manufactured fiber in’ which 


the fiber-forming substance is a long 


chain synthetic volyme! having the 


composition indicated:” 


Acrylic: at least 85% by weight of 
acrylonitrile units 

Nylon: recurring amide groups as 
an integral part of the polymer chain 

Olefin: at least 85% 
ethylene propylene or 


by weight of 
other olefin. 
Polyester: at least 85% by weight 
of a dihydric alcohol and terephthalic 
acid 
Saran: at least 80% 
vinylidene chloride units. 


by weight of 


Rayon is defined as “a manufac 
tured fiber formed from regenerated 
cellulose with less than 15% by weight 


chemically combined substituents as 
opposed to: 

Acetate: 
which the fiber-forming substance is 
acetate.” Where 


by weight of the cellulose 


“a manufactured fiber in 


cellulose not less 
than 95% 
is acetylated, the term triaretate may 
be used. 


Other 
plete FTC list: azlon (protein), 


terms included in the com 
nytril 
(vinvidine dinitrile), rubber, metallic, 
alvyne (vinyl alcohol), glass, vinyon 
(vinyl chloride), spandex (polyure- 
thane) 

Note For 


installments of out 


PE—Aug 


reference to earlier 


continuing glos 


Irv, Sec 25 *58, P 1] 





Tests hardness; will travel 


l’or hardness testing in the field, where 
portability both 
Products Corp is 
offering this Sklero unit that weighs 
only 


and accuracy § are 


important, Precise 


with wooden 
(about 74 by 24 by ] 


is said to provide readings ac 


9 oz complete 
Carrying Case 
in.), 
curate to within one point, Rockwell 
C. To use it, savs Precise Products, 
instrument on the 
ted, 


release it.” 


““yust pl ice the 
to be te 
then 


distance 


item raise the rebound 
The re 


shows on the s¢ ile, 


bar, and 
bound 
ind is locked into position until read 


$105 ARG 


Price, with cas¢ 


Pocket-size hardness tester operator on 
rebound principle, has hardened-steel ball 
point mounted on rebound bar 
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Howl Geyilone 


QUALIFIES 


as the leading independent 


producer of 
POWDER METAL PARTS 


Cover 150,000,000 of them annually) 


We're told, often enough, that ‘‘There’s a 
difference in dealing with Keystone.” 

In looking over some of the reasons-why, it 
occurs to us that because we were pioneers in 
powder metallurgy, perhaps we do have a special 
kind of perspective about our work. Over and 
beyond the essentials of a sound organization 
and production facilities to meet your require- 
ments for almost any quantity of parts . . . on 
time, and at low cost . . . we have qualifications 
that are inseparable from the Keystone way of 
doing things. 

One of them is alert interest in your problems 
(we learn more that way). Another: creative 


“LS 
Af we, ~ S 
WWUONY cannon COMPANY 


approach to your designs—which keeps us flexible. 
And one of special importance: objective evaluation 
—if application is unsound, we're frank to say so. 

Perhaps we should conclude with progressiveness. 
Facts are, Keystone was first to produce com- 
mercially powder metal parts of alloy and stain- 
less steels; first in the field to offer lower-than- 
commercial tolerance bearings, and first to provide 
corrosion-resistant finishes on iron powder parts. 

For these and other reasons, a great many 
people turn to Keystone for the powder metal 
parts their businesses require. It’s easily possible 
that you’d enjoy having us work for you, too. 


Write, and let’s talk it over. 
v Wi Pf 


ST. MARYS, PA. 


WDERED METAL PART DIV! 





How to hang 40 tons of beer 
from the ceiling 


These vessels, called ‘‘Dual-Paraboloid’’ fermentation tanks, are shaped 
like giant toasters. They’re 21 feet long, 13 feet high, and 12% feet at the 
widest point. Solar Chicago, Division of U.S. Industries, Inc., makes them 
from 13-gage Type 304 Stainless Steel sheets that are curved and welded 
together to form a cornerless interior. 1” x 4” ribs are welded around 


the outside of the tank and all welds are ground to a uniform finish. 


Each of the tanks will hold 450 barrels, more than 40 tons, yet the 
tanks themselves are so light that the entire load will be hung from the 
ceilings of modern breweries. The formability, weldability and strength 
of Stainless Steel permitted this unique design. Because the Stainless 


is so strong, they could use thinner, lighter walls. 


These tanks weigh 5 tons and they will replace old, square-cornered 
ones that weighed about 20 tons. Breweries are happy .. . the corner- 
less, Stainless tanks are easier to keep clean, and because they’re off 
the floor, the plant itself stays cleaner. And because they’re Stainless 
Steel, they will probably never have to be replaced. 


USS is a registered trademar 


United States Stee! Corporation — Pittsburgh 
American Stee! & Wire — Cleveland 

National Tube — Pittsburgh 

Columbia-Geneva Stee! — San Francisco 

Tennessee Coal & iron — Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 


lp 
‘so VRP 


























NEW WOUND FIELD MOTORS / VERSATILE 


Precision miniature wound field d.c. motors in five basic frame sizes 
(to 214%.” OD and to 1/10 hp) and in countless variations are now available 
from Globe Industries. You can design them into many military and other 
high quality products because they meet such an enormous variety of 
power and duty requirements. Examples: 

Split-series units reverse rapidly and simply with a SPDT switch. Series 
units start with relatively high torque, low current drain. Shunt wound 
varieties offer means for low current control. Universal motors operate on 
a.c. or d.c. Globe-designed gear reducers, brakes and clutches can be built 
into the unit, and Globe can efficiently design and build the motor and 
accessories into a special motorized device. 

If you'd like to look into miniature wound field motors of any description, 
or combine them with other components, ask the largest manufacturer 
of precision miniature motors first. Request technica! Bulletin WF-1. 
GLOBE INDUSTRIES, INC., 1784 Stanley Avenue, Dayton 4, Ohio. 


GLOBE INDUSTRIES, INC. Zc] 8 @)]-j— 
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the fabled mugwump 


A popular vaudeville monologue veat 70 CO deprecatingly, to my friend Albert Wood 


cerned the fabled mugwum] bird, who sat on furniture maker of the present da How doc 


compart with traditional 
vump on the other. It v ilso reported that pieces?” Said Mr. Wood Ours is bette 

fiew backwards, one explanation having it It is designed by an architect, so it is inherently 
that he did so to cool his tailfeathers, but the trong. We 


1 fence with his mug on e side and hi vour furniture 


ire craftsmen, so it is well mad 
nore popular one tl didn’t give a hoot solid woods. with the finest 


] 


di wel ind 
ee where he ! oing, but only to se« modern adhe 


s1\ And designer 
competent 1 id 1 tcl ‘ 
im reminded of this periodically by som i] 


r¢ he ‘d been 


que m is not whether the fi 
in tradition” i good, but whether you like it 

rates in the Ameri As a whittle: least the word 
Actually, what is the American if the subjects are traditional Amer 

it the 18th-century English of our occasional woodcarver 
Adam and Sheraton furnitu in our heritag 

Paul Revere and the Minutemen vith a great 

und Lexington Green? Or the opinions of 
kgrounds of the mucl 

of Americans wh American heritage in d 


than Eng I nth that the panel on 


present-day designers and 


} 
there be 
t important when quoted each it 


of certain furniture noment our 


ire not 
fluenced, but 
look forward 
them They 
vump Phe ' rd 
hidebound by l ire nan 
And thes I ninds that 
influen 


They ving eir mark on indu 


comme! 


Ameri 


nalist 

















Every one a “special” fastener 


You're looking at “‘specials’’—steel fasteners made to meet 


If you think a special might do a better job than 
a particular need. They are representative of the hundreds standard | 


if 


volt you are now using, let us go to work on 


of types of specialties which we design and manufacture at We'll give it our full attention, then offer recommendations 


our plant at Lebanon, Pa But if we find that a standard bolt is the answer, we'll 
Our engineering staff has tackled just about every fastener gladly tell you so. 


problem you could imagine Frequently they come up with Fair enough? Then all you need do is get in touch with 


suggested design changes resulting in substantial savings the nearest Bethlehem sales office. We'll have an experienced 


tor the user representative call at your convenience 


As for variety of fasteners, the sky is the limit. Long, short, BETHLEHEM STEEL COMPANY. BETHLEHEM. PA 
heavy or light. Headed, threaded, bent, or upset erg sete eA erg eo oe hey nly saad 


BETHLEHEM STEEL 
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Creep-resistant Plastic Costs Less Than Nylon 





r\4 > 
Next photo shows ball 


panel of Pitney-Bowes folding machine 
the panel High 


the rebound, having failed to damage 
reason for its 


Bounce and re-bounce 
of this 10-lb steel ball demonstrates impact resistance of Kralastic 


nylon-like, rubber-plastic polymer. Ball is 
ft, left, onto the test piece, a side 


on 
impact resistance of plastic is one competitive 


MM, US Rubber’s new 


dropped from height of 3 position with nylon 


cK, CONN tan iS ¢ ( nt 
rubbe 160 | equilibrium 1 


European Train Designs Leave US Behind 


] lc |} 


| n | i of | Iropean railroad ha 
V. Garin 


opment t 


New 


outhern | th 


i two 


xchange 

| urTOpe in 
the Amer 

il Engineer 

Among tec 

vere espe 

listed an 
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control wheel having 27 controller po 
ons and 15 electric brake positions 

1 voltmeter and six ammeters to 
through 
\ drop in current indicates 


When such 


1 drop occurs, the engineer depresses 


urrent 


flowing each 


; 


Moror 


that a wheel is slipping 
normal brake 


rigging and shoes on the 


) button which operates 
locomotive 
for duration of time the button is 
lepressed. Braking pressure of 15 psi 


Because the 
linked in parallel, current continues 


ichieved motors ar 
to flow to non-spinning motors when 
reduced at the 
He nce, 


ind ud the 


current 15s spinning 


vheel driving wheels retain 


idhesion spinning wheel 
it critical period 
Th Swiss ilso 


roads have em 


bedded electrical wires in windshields 
for heating gla 
lurther 


traction motors act a 


ind defrosting when 
necessar' on downgrades the 
generators for 
feed current 


instead of 


nami braking and 


to the overhead wire, 
ipating it as heat 
wav, the Swi reg 
of such 
l'rance, th 


into grids. In 
iin use of 50 
current 

societt 


mins ce 


of thi 
omplet 
In 1955 


train 


itomati 
SN¢ 
that opel 
owed down and 
point—all on 
1 substation. A 
ted a 


instru 


group te 
ind 
in the classification yard, 
from the radio in the 
Additionally, the SCNF 
unit has developed an auto 


box that 


locomotive for switching 

train 
n instruction 
control te 


I irch 


wel 
mat IWnal 


witches and signals for a 
tion of 


ind 


Lhe signal bo 
out 


movement 


linc 
carrn instruction 
ive train 
Lhe 
1 research lab in Munich with 
of SOO ce 


other 


German Federal Railways hav 

1 staff 
voted to diesel engine R & D 
Mi 


Garin noted that German diesels are 


ind technical projects 


now equipped with a steam heating 


enerator and an automatic control 
that 
until temperature of water has reached 


160 |} 


starting damage to 


prevents engines from starting 


rhis regulator prevents cold 
engines. He also 


observed an “interesting” technique 


22 


for dismounting wheels from axles 
With this technique, a 
drilled at the wheel center 


the hub wall to the axle fit 


Passage 1S 
through 
his hole 
wccommodates a high pressure fitting 
ind wheel is removed by 
fluid 


iwainst the 


ipplying 
through the fitting 


wheel 


pressure 
seat 
A high degree of technical coop 
railroads 
if Europe is effected through the Of 
fice for Research and Experiments of 
Union of Railways 
in Utrecht, The Netherlands. Cr 
1949, the ORE coordinates 


technical experiments among the vai 


eration between the various 


the International 
ited in 


ious railroads. Projects are assigned 
to roads based on their equipment and 


facilities for handling » 


PhotoStress Extended 
to Direct Reading 


PHOENIXVILLE, PENNA Column 


bolt alignment, stré t 

torque valu ind pressures 

of the applications possible using the 

PhotoStress Optical ‘Transducer devel 

l'atnall Mea uring Svstem 

Co., a subsidiary of The Budd Co 
he load be directly 1 


ope d by 


cell can 


1D ited ror the ipp ition 


y element ; In 
npcratu 
temp iture 


MWpCcTa 
I 


gainst 
, 
Value 
PhotoStre 
Sep 56. P l¢ 
retracting pia t 
when vie ved 


Optic i] 


ho Ving 

pattern under 

; é‘ 

light Phe 
] 


cludes a pola 


l'ransduce 
zed | 
tion of tring in be 
dinar 

mentat 

Device 

equipment 

is a measuring device 


olumn 


loads, torques, others 
ror example Its o1 
equipment hoists or der 
tool 


structures, 


machine iutomotive 


ind others 


Direct stress readings 


on torque wrench, stress-strain sample, and pressure system 


NSPE Seeks Fee Hike 

for Federal Consulting 
WASHINGTON \ maximum 
rate of $100 for 


ints engaged by the 


diem 
temporar nsult- 
federal govern- 
ment has been urged by the National 
Society of 


recommendations 


Engineers in 
made to (¢ 
ional Appropriations Committee chair- 


Professional 


ngress- 


man. 
The National Society 


that consulting engineers ha 


points out 
stated 
that current maximum per diem rates 
ot S50 Or 


federal 


the economically 


even $75, allo by several 
insufficient for 
feasible perf 


yf consulting engineering set 


iwencies, are 
mance 
CS due 


to existing high overhead expenses. 


Torque applied to the 


socket is transferred as a bending force to the wrench handle causing a movement of 


the fringe giving direct torque readings in in.-lb 


Extensiometer application deter 


mines stress-strain curve when tension is applied and also indicates misalignment, if 


present 
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As a pressure cell, device is used to read pressures in fluid systems 
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Systems package concept 

finds application in the air, on the ground _ replaced; i.e. Freon condensers in the air clamps, electrical connections and ducts s« 

and through waterways to give most effi- conditioning system, electronics, hydraulics that engine is quickly removable. Above 

cient maintenance. In Convair 880, below, and the engines and pods. Pods of the Convair is shown Chrysler-built Army truck 

entire assemblies can be removed and 880 are equipped with quick-disconnect it has an 8-wheel drive, each wheel inde 
pendently suspended with torsion bars 
Made of aluminum, the truck traverses 
rugged terrain, floats across lakes, can be 
parachuted from. aircraft Army's new 
Mark I! Landing Craft Retriever, above 
right, is self-propelled, rubber-tired, gantry 
crane equipped with lifting hooks and 
salvage pumps for retrieval of disabled or 
beached landing craft. Vehicle, weighing 
70 tons, is sectionalized in 8 compartments 


to facilitate assembly and maintenance 


weight threaded joint 


of the firm’s earlier 


Soviets Declare Output Gains ine sou aa 


other high-strength 


Wasuincron—IThe Central Statisti production over the same perioc ber 
dministration of the USSR has The new th 

issued it report yf production tor the PRODUCTION, 1ST QUARTER 1959 substituted 
hrst quarter 1959 The Soviets view USSR US tastene! Bolt 
= er eee \rhei Pig Iron (million tons 10.5 20.0 
the results : ay cr Steel (million tons 14.5 30.5 mallet externa 
port States in part: Steel pipe & tubing (million climinating dange 

‘Mention should be made of th tons 1.3 2.0 facts 
successes of the kev branches of in Electric power (billion KWH) 56.8 166.0 

} Coal (million tons 126.0 108.0 
of the sas ‘ _— 
Sulphuric acid (million tons) 1.3 44 British Say Sky Ss the Limit 
Automobiles (thousand units) 120.0 1899.0 ; 
sho ved d considerabk growth in p 0 Radio & TV (milion units 13 5.0 for National R & D 
luction as compared with the first Refrigerators, household Lonpon—Bnitain’s Dept of S 

Thus, in the thousand units 107.0 800.0 (e ind Industrial Research says it 


ned mate 


dustry upon which the growth 


entire Soviet economy depends; the 


quarter of last year 


) und 


Artificial & synthetic fibers 45.0 218.0 vared ¢t 
thousand tons 


period under comparison, this growth 
umounted to nine per cent for iron 
and-steel and nonferrous metals, 8 

+ 


for fuel and power, 13% for machine 


building and metal working, 1] for 


New Structural Fasteners 
; Pea 1c Save 33% in Weight 
chemicals and rubber goods, and 25 


for building materials. The increase PHILADELPHIA—A new family of hig! 
in the light and food industries is also trength structural aircraft fasteners 
very noticeable—7 and 13% respec companion nuts and bolts, havi 
tively 220,000 psi muscles in 180,000 | 

Che following tables lists production bodies has been designed by Standard 
f certain kev products along with US Pressed Steel Co. The 33 lighte: 
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Temperatures from 250 F to 2050 F 

are created in this furnace for atmosphere hardening of rocket motor cases and 
aircraft components at Lindberg Steel Treating Company’s Melrose Park plant near 
Chicago. The furnace is lined with Armstrong A-25 insulating fire bricks—oa material 


Frankly, 


we're in the dark... efficiency. (These bricks have modulus of rupture of 110 psi, compressive strength of 


that was chosen, company source say, because of its high strength and insulating 


225 psi and Pyrometer Cone Equivalent of 29 Electrical heating elements are 
mounted in five tiers to provide five temperature control zones. The furnace, which rolls 
Since we started making glass on wheels along tracks that straddle a large pit, is bottom loading and bottom 
spheres in 1914, they've been used quenching and will accommodate structures 80 in. dia and 288 in. long. A 6000-cu-ft-hr 
primarily for reflective paints. You endothermic gas generator supplied atmosphere to the furnace 

see them in use in highway signs 
and in the road stripes that glow in 


the beam of your headlight. Now, 


Engineer Teaching Pay Up 8.3% in 2 Years 


with increased capacity, we are 





looking for new, different uses 


Can you use glass spheres, abso- Average Annual Income and Teaching Salaries 
lutely uniform in size in quality, 
in diameters available from .040” 
to .0025”. They possess unusual 
compressive strength, combined 
with heat resistance, and electrical 


insulating properties. 


They are the most inexpensive 
spherical objec ts to our knowle dge 
We can even make them moisture 


resistant 


Do any of their properties suggest 
a use to you? Samples and all the 
data we have are yours on 


request 




















POTTERS BROS. INC. 


Carlstadt, N. J. 











New York Average professional 1 13.5 [hese imcom< 


come of engineering teachers i worted by the Engince 


US has risen 8.3 since 195¢ 1 il on the basis 


basic teachin: salaries have 1 ngineering teachers 
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professional persons in the field 

By nature of their occupations, en 
gineering teachers must do research 
hence earn income above their basic 
ilaries. ‘The survey showed that ave 


+ 


ige professional income of engineer 


ing te ichers wa $8862 in 1956 
$9598 in 1958. Basic salary increase 
vas $894, but this was partially ottset 

d dec line ot 7 in outside ICON 

contrast to the general pattern 
cans and department heads show 
in increase in outside as well as teach 
ing mcome 

otal income of teachers in public 
stitutions showed greater gains than 
comes vately supported insti 
tutions. And, teaching salaries of 


ineering educat 


Geographically th 
from a low of $6744 in the 
$8392 in the Pacific region 
his is the second of these surveys 
ponsored by the EJ¢ Ihe report 
is prepared by the Bureau of Bu 
ind Economic Research f 
n Boston . 


Car Capitol 
News Roundup 


Drrrorr—Renewed emphasis on the 
engineering of new retail truck 
els to fill in the gaps in each maker 
line has resulted from 34 sales in 
crease over last vear’s pace For ev 
ample, both Dodge and Ford ha 
cently announced extra-heavy 

diesel models for highway use, 
though the latter is temporarily re 
stricting sale of this product to export 
only. GMC, on the other hand, flush 
with the industry's most complete 
line of diesel engines, is turning back 
to gasoline for new product develop 
ment. Look for July announcement 
of two radical engines, one powerful 
enough to propel 1 loaded heavv-dut 


tractor-trailer combination up d 


! 
at passenger Cal speeds [hese gasolin 
engines are designed it will be 
claimed, to give diesel durability with 


out the initial cost penalty 


Crowded engine compartments and 
overly heavy front ends are causing 
ito engineers t msider moving 
iccessories such as the power-steering 
pump ur-conditioning Compressor 
ind starter to th ir undersides of 


ld 


cars where thev could be connected t 


the propeller shaft or differential 
Ihe electric car appears due for a 


Continued on page 
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New Glacier 
\U) Bearings 


In search of a “permanent” or 


than 1/6th the 
of triction 


isly ach eved 


J. E. CLARKE, President 


Avtoquip Corporation 


DU Bearings are installed ot vitol bearing locations on the 
Lift made by Avutoquip Corp. DU eliminates need for 
grease fittings, greose grooves, grease guns—and main 
tenance. Other suggested applications of DU in the auto 
industry: windshield wipers, steering columns, suspension 
systems, control rods 


“dry” bearing for their Porta-Contact hydrauli: 


lift, Autoquip engineers tested new Glacier DU bearing material. To thei: 
amazement, DU bearings had less than 1/6th the coefficient of friction of the 


best material previously tested. 


Under endurance runs, DU gave equal to thre« 


years’ service without so much as a squeak. Now, after nearly one year of 


actual lift operation, not a single bearing problem has arisen! 


DU is a patented composite material consisting of a steel-porous-bronze inter- 


layer impregnated with a lead-filled TFE* fluorocarbon resin. It has greatest 


structural strength, heat conductivity, and thermal stability of any dry bearing 
withstands temperatures from 28° F to +536° F 

Exhaustive testing of DU has permitted the establishment of curves relating 

bearing life to various load-speed combinations. Designers can quickly predict 


DU bearing life by referring to these curve and other design data—found 


in Bulletin DU-458. Ask your 
SPECIAL PRODUCTS DEPT 


U nited 
S tates 
Gasket 


bearing manufacturer about it, or write to 
United States Gasket Co., Camden 1, N. J. 


rk 


lemark 


onmnocm i 
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DESIGN CONSIDERATIONS 


Backlash in Indexing Mechanisms 
for High Production Machinery 


in indexing results in impact 
ck loads that affect the 
machine and the quality « 
ndexing mechanisms 
racteristics that cause 
amic conditior 


designer from taku 


sand pr 


FERGUSON DRIVE 


Continuously rotating 


rib 


or dwell, posiuon a 
rib locks the fol 
lowers with zero backlash and an indexing 
accuracy ol Oo1" Wear of the hardened 


cam 1s inhnitesim il since it is subject to 


straight portion of the 


rolling friction only (many cams have 


' 
been in use for more than 25 years 


Followers are rated for a minimum of 
8,000 hours precision operation at speeds 
up to 2,000 indexes a minute. If followers 
wear after this time, they can be replaced 


thus renewing the drive for a like period 


FIG. 1 FERGUSON DRIVE 


PRELOADED 
FOLLOWERS === 
4. 


NO CLEARANCE a 


TAPERED RIB =amad 


GENEVA DRIVE 

\ geneva drive consists of a slotted wheel 
and a driver with a driving roller. Index- 
ing occurs when the roller crashes into 
the slot, causing the wheel to move one 
increment. There must be clearance in 
the slot to allow passage of the roller 
With clearance there must also be back- 
lash. Impact loading, resulting from the 
inherent backlash, causes the slots to 
wear quickly and the backlash becomes 
progressively more severe Operating 
limited to contain the 


backlash, 


even then, genevas require replacement 


speeds must be 


dynamic forces generated by 
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with great frequency 


maintenance 18 a majo 


FIG. 2 GENEVA DRIVE 
AREAS OF WEAR er 


? 
os 
rd 


| 
AREAS OF WEAR == 


DRIVING ROLLER =eamenh 


RATCHET & CRANK 


Tooth clearance backlash causes the 
to strike the ratchet teeth with « 
able impact when indexing begi: 
vibratory forces are extreme. After 
stroke, the arm stops the pawl gradu: 
but the wheel must be stopped by 
braking or by 


tional positive meal 


Friction brakes allow over-travel and 


inaccuracy of index. They wear quickly 
and require excess downtime for main- 
Because 
instantaneous, impact and rebound action 
of the Neither 


method of stopping is satisfactory from 


tenance positive stopping is 


wheel is tremendous 


the standpoint of low maintenance re- 
quirements or controlled dynamic con- 
ditions. Sustained high speed production 
is virtually impossible. 


FIG. 3 RATCHET & CRANK 


yS 


TOOTH = 
BACKLASH 
CLEARANCE 


KN 


@ SEND FOR CATALOG 
Zero backlash is onl, 


tage of the Ferguson Drive 


one inherent advan- 
Others are 
explained in an easy-to-use catalog con- 


taining load ratings and dimensions of 


many standard units, drawings and instal- 
lation photos. There is a copy for every 
design engineer Write FERGUSON 
MACHINE CORPORATION, 7818 
MAPLEWOOD INDUSTRIAL 
COURT, ST. LOUIS 17, MO. 


Continued from page 25 


reilmcarnation of 
Latest 


sorts in America 


entry 1s plastic bodied, 86 
in. wheelbase vehicle planned for the 
neighborhood shopping trade by Nu 
vay industries of Lansing, but still 
furthest ahead is California’s Stinson 
\ircraft Tool & Engineering ( 
Cleveland Electric Vehicle ¢ 


to produce electric deliver trucks this 


plans 
ind is experimenting in the con 
1 Rambler. American Mo 


recently announced cooper 


rsion of 
ifion 
vith Sonotone in the development of 

uitable 


If such 


ompanies plan to 


low-cost light-weight bat 

1 batterv is found, the 

go ahe 

joint development of a car which 
i small gasoline engine to 
the batter, charged 

DeSoto chief engineer and director 

f product, A. E. Kimberly, listed 

these fundamental unsolved problems 

that must eventually be reconciled bi 

the auto industn 

e Adequate traction 


} 
ta 


@ Substitute for 
m oth Cal bod\ 
@ Solder material to sen 


with 


surtaces 
purpose iluminum 

sium 

® Reduction of headlamp glare An 
principle is 


entirely new needed to 


effective illumination with 


provid 


‘lare and without need for ad 


— 


out 
justing head lamps for oncoming 
traffic 
e New 
the desirable 
but with 
weight 
@ Mor 
the majority of motorists will use at 


ill times —Donald MacDonald 


transparent material with all 


characteristics of glass 
greater strength and less 


icceptable safety belts which 


Small Generator May 
Light Entire Cities 


\V ASHINGTON Che lighting of entire 


cities by small generators in which 


electrons and ions are shot through 
1 magnetic field, was described by 
Joseph L. Neuringer, a Republic Avia 

scientist, during a recent 

the American Physical So 
} ] . ‘ ] 
( iS a million watts of cle 
tricity 


1 Stream of plasma 


ould be generated by shooting 
gas broken into 


5 


Continued on page 31 
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Liquid Heating Guide 





How to choose electric heaters 
for liquid heating applications 


Here is condensed information to help 
you get the most economical electric 
heaters for your liquid heating design 
problem. 


Three factors generally determine which 
type heater should be used for any par- 
ticular liquid-heating application. They 
are: the physical characteristics of the 
container, the nature of the liquid, and 
the temperature requirements. 


General Electric ‘screw-in’? immer- 
sion heaters (a) have threaded headers, 
which make for easy and permanent 
installation in pipes, tanks and vessels 
*“‘“Over-the-side’’ immersion heaters (b) 
hang in tanks or containers, and besides 
being portable, they are ideally suited 
for heating rubber-lined tanks, lead- 
lined tanks, tanks of wood, slate, and 
other materials which are not adaptable 
to heaters with threaded headers. 

Because some metals are subject to 
attack when immersed in certain liquids, 
G-E heaters are made in a variety of 
sheath materials so that they can be 
used for a wide range of liquids. Sheath 
materials of copper, steel, stainless steel, 
nickel, nickel-plated copper, nickel- 
silver, Inconel, Monel, cast iron and 
lead are all available 

General Electric heaters are ideally 
suited to heating a wide range of 
liquids: Water, oil, electroplating baths, 
cleaning compounds, chemical baths, 
and other fluids. These liquids can be 
circulating or non circulating; in open 
containers, closed or pressure, vessels, 
Heavy 


viscous liquids, such as pitch, molasses, 


kettles, or steam generators 


and asphalt can be heated by using a 
liquid jacket 
heaters. 


containing immersion 


Where extremely corrosive liquids are 


TABLE !l— Water, Alkaline or Plating Baths 





Amount 
of Liquid Degrees F Temperature Rise 


4 60 80 100 120 
Cubic 0 
Feet 

Kilowatts to Heat in One Hour 


o 


wenovwe 
~—OoO° 


wrn— 


Ooouwnss 
NOWNO 
nNn—— 


~ 


ocean 
*NO* 
RWWwWwW 


we-—-OeN WUUbe 


250 


300 
350 
400 
450 
500 
Moximum 
Time 
(hours) 


n-—— 
-—3oo 


nmr 
“NS 


TABLE Il Use This Table For Oil 


Amount of Oil 
To Be Heated 





Degrees F Temperature Rise 


Cubic 
Feet 


5 


Gallons 


Maximum Time 
(hours) 


to be heated, it is also often best to us« 
a water jacket around the tank. Immer 
sion heaters may be used for water 


GENERAL @@ ELECTRIC 
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heating in this type of application. 
Many times, it is easier to clamp strip 
heaters (c) or tubular heaters (d) to the 
side of the tank 


To figure the amount of heat required 
for your application: 


1. Find the number of gallons or cubic 
feet of liquid to be heated 


2. Figure needed temperature rise in 


degrees F. (Subtract initial temperature 
from needed temperature.) 


3. Check either Table I or Table II 
from the nearest amount of liquid to 
the desired “‘temperature rise’’ in the 
right-hand column 


4. Add 4% to the figure you now have 
if there is no insulation on your con 
tainer or tank 


5. Divide the answer in Step 4 by the 
number of hours available for initial 
heat up of the liquid. You now know 
how many kilowatts of heat are required 
for your installation 


For complete information on sizes 
and ratings of General Electric heaters, 
call your General Electric Apparatus 
Sales Office or send coupon below. 


DELIVERY TODAY: Popular sizes of 
General Electric heaters are available 
today from General Electric stocks near 
your plant 


SPECIAL SAMPLES: Your General Elec 
tric sales engineer can advise you on 
special heating problems. If special 
heaters are required, he will provide 
samples 


PROMPT SHIPMENT: General Electric's 
new Industrial Heating plant at Shelby 
ville, Indiana, is now geared to give 
excellent shipping dates on heaters for 
Just call your 
General Electric Apparatus 
Sales Office and tell us your require 

General Electric 
Schenectady 5, New York 


your production needs 
nearest 


ments 


Company, 


Section F723-26, General Electric Co., 
Schenectady 5, New York. 


Please send GEA-6305, heating water and 
baths; GEA-6306, heating oil and GEC- 
1005, catalog of G-E Heaters and Devices. 


NAME 
COMPANY 
ADDRESS 
CITY 
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b 42°% SMALLER SIZE. The new 100-Line General Elec- 
tric magnetic starters (Size O and 1) are only as high 
as G-E 4- and 6-pole relays. You no longer waste 
space on your panels. 


STRAIGHT-THROUGH WIRING. All you do is insert 
your leads into the pressure-type terminals and 
tighten. They are on the front of the new G-E magnetic 
starter —- easy to reach 


ADJUSTABLE OVERLOADS. A new finger-tip adjust- 
ment of the overload relay trip setting allows easy 
adjustment between plus or minus 15% of the nomi- 
nal heater rating. 





NEW G-E SIZE 0 AND 1 MAGNETIC STARTERS 


Cut cost by reducing panel 
space and assembly time 


BECAUSE THEY'RE 42% SMALLER — FEATURE 
STRAIGHT-THROUGH WIRING, FRONT CONNECTIONS 


These new, radically different 100-Line General 
Electric magnetic starters have been designed to 


help you save panel space and assembly tim«¢ 


means you attach leads 


top and bottom of the s 


round wiring to take extra 


} 





SAVE PANEL SPACE. The mount the starter by 
smaller — now approximately the same height 
as G-E 4 


relays are mounted side by side 


starter 1s 42% Imply slidit 


new 





over three mounting : 


and 6-pole relays. When starters and new General Electri 


cut your assembly 


you no longer 
G.E.’s straight 
through wiring and cooler operation mean you 


waste space below the relays 


Your 


depen lable « peration 


customers 


need only 2 inch on each side of the new starter 
The coil inrush current has been reduced so you 


You 


horizontal 


: by 

can use a 40 volt-amp control transformer ; 

, ike the 

also have your choice of vertical or 

panels 
mechanical interlocking on reversing starters 


The savings in panel space also help meet the 
new JIC specifications 
SAVE ASSEMBLY TIME. The new 


weight G-E magnetic starter is fast and simple 


Apparatus 
50% lighter to Section 731-15 
N. Y 


General Electri 


General 


to install and connect. Straight-through wiring 


MACHINE TOOL RELAYS have front 
connected terminals 
wire from four 
also available 


OIL-TIGHT PUSH BUTTON UNITS 
The new push to test unit checks for 
burned out bulbs the new 


are easy-to 


STATIC CONTROL 


t 


illumi 


? 


nated unit reduces panel space 50% 


and are 
in latched-in forms 


directions 








CAMPCO 


PROGRESS 


latest developments in plastic 
sheet -film- fabrication 





New Concept in Luggage 
Campco Linear Polyethylene Sheet 


Light-weight, rich-looking quality lug- 
gage at half the cost 


types is now possible with a new Campco 


of conventional 


Copolymer Linear Polyethylene sheet. 
The excellent physical properties of this 
material form into luggage that is almost 
the 
and abrasive wear and tear of baggage 


indestructible in resisting impact 


1 


handling, extreme cold (to —180°F), 


moisture, mildew and chemicals 

Its high tensile and flexural strength 
make applications with complicated 
draws like forming luggage possible. 

Campco Linear Polyethylene lends 
itself to all conventional forming tech- 
niques, machines readily and can be 
rapidly die-cut to size and shape. Sheets 
can be bonded with commercial cements 
or welded with heat and pressure. 

Available in smooth or Haircell grain 
020 


to 4%" thick. Excellent for automotive 


embossed finish, sheet or roll from 


interiors, apparatus Cases, housings for 
business machines, housewares, cabinet 


drawers, duct work and exhaust hoods. 





Visit Campco Display 
. .. Booth 521 at National Packaging 
Exposition 

April 13 to 17, International Amphi- 
theatre, Chicago 

See the latest packaging and display 
applications of 

Polyethylene, Acetate, Butyrate, Sty- 
renes, Polypropylene, Nylon. 
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Campco Butyrate scores in weather tests, 
opens new vistas in outdoor signs — 


Outdoor signs of Campco Butyrate by Standard Manufacturing Company 


Colorful outdoor plastic signs that can withstand weather hazards without 


Chicago 


be- 


coming brittle or losing their brilliance are now possible with a special Campco 


Campco Woodgrain 
Sheet sells “A’lure” 


Handsome counter displays of Campco 
Woodgrain finish plastic sheet are help- 
“A’lure”’ 


bras in apparel stores throughout the 


ing to sell Warner Brothers 


country. This new Campco sheet looks 
like solid wood but is light as a feather, 
and has all the excellent qualities of 
standard Campco sheet ... high impact 
resistance, dimensional stability and 
Available in 


outstanding formability. 


cut-to-size and standard sheets from 


040” to .187” thick. 


Butyrate sheet. Made from resin sup- 
plied by Eastman Chemical Products, 
Inc., Campco Butyrate is tough, dur- 
able, easy to form, and completely 
weather resistant. 

Weather-test results at Arizona 
checking stations assure the resistance 
of Campco Butyrate to extremes of sun- 
light, rain, heat, cold, snow and wind. 
Moreover, its surface resists dirt build- 
up and washes clean in rain, 

Because Campco Butyrate is strong 
and resilient even in thin sections, sub- 
stantial 
application for outdoor signs. A 


be effected in its 
little 
a long way. Its ease of forming 


Savings can 


goes 
opens unlimited design opportunity— 
imaginative shapes . new vistas in 
outdoor signs. 

Campco Butyrate is available in clear 
crystal or a variety of colors—rolls and 
sheets in thicknesses .005” to .125” stock 
Clarity 
transparent through translucent to 


or custom size. ranges from 
opaque, 

It’s easy to decorate by either lacquer 
or silk-screening. Attractive combina- 
tions of bright trademarks, slogans or 
other wording against colored or clear 


background are easy to achieve. 


Received Your Campco Personal File ? this data-packed reference 


file on thermo-plastic sheet and film is yours on request—just send name and address 
on Company letterhead to Campco, 2711 Normandy Avenue, Chicago 35, Illinois. 


CAMPCO Sheet and Film, a Division of Chicago Molded Products Corp. 
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Continued from page 26 
electrons and ions) at speeds three 
times that of sound through a mag 
netic field only 3 ft long, and with 
the magnetic poles 6 in. apart. In 
effect, electricity would be a direct 


} les 
steam OLE 


product, eliminatin 
turbines, other heavy machinen 
Neuringer said also that large-scal 
plasma generators can be devel yped 
within 5 vears A larg teady stream 
of plasma might be produced chem 


Vy fusion n 


Advises Sounder 
R&D Management 


SAN FRANCISCO After compilcting 
nearly 50 major technical audits for 
wide variety of companies, Arthur D 
Little Inc, Cambridge, Mass., con 
cludes that US firms frequently mak 
two errors in implementing th 
earch programs 

They (1) fail to make clearl 


fined plans for the future and to com A NEW HIGH IN QUALITY CONTROL 


municate these plans to top technical 


people ind (2) fail to carry out tech MEANS A NEW HIGH 


nical-economic evaluation of new proc 


esses or products to help manage . 0 tastiuors 
ment va sound plans for the future W uobtty, ab row 
This appraisal w given here b 
Earl P. Stevenson, chairman of 1) 
Little's board, in an address to the 
MIT Club of Northern California 
The growth of industrial research 
phenomenal in the past 
decade, Mr. Stevenson noted. Over 
ill national expenditures are now ex 


pe ted to exceed $10 billion for th 


has been truh 
Long famous for advanced quality control tech niques, Allen has expanded 
its Quality Control Division in its great new plant. From coil or bar stock 
right thru to the label on the box each lot of Allenoy Steel is coded with it 


own number and checked with the finest equipment available. Further 
] } 
next fiscal il i billion more than more, screws in process are ¢ red for dimensional accuracy right at 


] 


predicted a year ago. And in the de the machines 


ide of the ‘60s. financial support of If you want better performance made possible by the latest in manu 
R& D will probably rise to $120 bil facturing facilities technique s and know-how ilwavs insist on genuine 
Allen products 


lion from $60 billion in the ’50s 


But new technological advance J n Cap Screws, there's no substitute for All 
from such spending, he added, will Ra! Juality: 619 standard item pressur-formd 
for greater strength at vital points wit! 

3A threads, Class 2A above 1” dia 

FLAT HEADS for firm fastening with flus! 
ventive genius may have vielded in 7 rfaces: No. 4 thru %” dia.. lengths %” thru 2 
large degree to the research team, but = BUTTON HEADS for that streamlined look 

out countersinking; Ne ithru %”" d 
lengths \” thru 2 STAINLESS STEEL CAP 


LEADER POINTS SCREWS for corrosion nd heat resist ince } 


depend on availability of top scientifi 


ind engineering manpowe1 he in 


the game is becoming more complex 


the plays more baffling ind now 


we have a critical shortage of quart 


another Allen ex tensile strength No. 0 thru % dia., lengths 
backs.” clusive (No. 8 ond thru 3” For complete details, see your loca] Dis 

Continued o1 , 2 up helps tributor, or write Allen Manufacturing Company 
speed assemblies Hartford 1, Connecticut 
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w ther! 


resistance 


wit 


hout ta 


Attrer 10¢ 


\ 


ossed 
laminate 


It 


] ' 
i, COT 


THE WATIONAL SCENE 


‘“‘Here’s a boxful of cost-cutting, 


product-improving ideas for you”’ 


In versatility, performance and cost, Vulcanized Fibre may help crack your next design problem 
look at 


1 ; al t shapes. Available in both standard and special forms and 
inge of uses na irgi Send for our s of samples (shown above 
rail joint insulation for letterhead evaluate the design pos 


l n at use you have in mind. We i 
ng afrestors; motor help. Natio ized Fibre Co., Dept. H-5, Wilmingt 
ing machines; f« c Delaware 

ird equipment 


engineering find National 


onomical 





unique ar It weighs or 


nsurpasse 1 arc resistance 





silience and high abra 








shock and u 





lure 


ire resistant gfa 





) years ng new things they ca 

be machined, polished, paint 
lacquered mbined with other materials 
1 plastic 











can even 
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CHOOSE FROM THESE MATERIALS... 


Vulcanized Fibre: 


many special grades 


10 standard grades; 


PuHenourte® Laminated Plastic: over 80 


standard and modified grades; paper, 


cotton fabric, nylon, asbestos, 


fabric, 


glass 


cotton and glass mat bases; 
phenolic, melamine, polyester, epoxy, 
TEFLON” or 
Peeriess Electrical Insulation: coil, strip, 
corrugated 


Extruded Nylon: 2 


pressure tubing special shape S 


silicone resins. 


grades: rod, strip, 


Polyester Glass Mat: 4 standard sheet 


grades; custom molded shapes 


PHenoute Copper-Clad Laminates: 
10 standard grades 

Combination Materials: Rubber- 
PHENOLITI W ood-Fibre; 
Merta!-Fibre; PEERLESS- 
PHENOLITI 


BACKED BY THESE SERVICES... 


Field Application Assistance 
Complete Fabricated Parts Service 
Stock Program for Immediate Shipment 


BY CALLING THESE OFFICES 


V Alley ; 
TWinbrook 4-35 
AUstin 7-1 
GArtield 1 
ERieview 


Rubber-Fibre 


Asbestos Fibre ° 


Baltimore 
Boston 
Chicago 
Cincinnati 
Cleveland 
Dallas DAvis 
Denver MAi 
Detroit U Niversity 
Griffin, Ga. 

Indianapolis WAlnut 3 
Los Angeles RAymond 
Milwaukee BRoadway < 
New Haven LOcust 2 
Newark MlItche 
New York COrtlandt 
Philadelphia SHerwox 
Pittsburgh F Airtax 
Rochester Hillsice * 
St. Louis PArkview 
St. Petersburg 
San Francisco 
Seattle 
Wilmington 
IN CANADA: 
National Fibre Co. of Canada, Ltd. 
Toronto LEnnox 2 
Montreal A\ 1¢ 8 


a NATIONAL 


y, VULCANIZED FIBRE CO. 


In Canada 


NATIONAL FIBRE COMPANY OF CANADA, LTD., Torente 3, Ontaris 


DAvenport 
MEIr se 
OLympia 5-63 


PRODUCT ENGINEERING * May 18, 


Continued from page 


lo correct the manpower limita 
tions, Stevenson advised new methods 
for using technically trained peopl 
for example, closer operation be 
ndustn at 


compames do mor re 


tween 


ilso urged 


universities and 


research His 
calls this the 


tailed analysi 


search on OMI pan 
techni 

ot needs 
techniques 


peopk nn Ipport 


ind facilities e 


Design Air Prop 
in Circular Shell 


Bonn—A_ 4-bladed push 
installed in a cylindrical 


rear end of a pear-shaped 


lights design of a busine 


ing developed it Rhein-] 


Works in Krefeld, West Gen 


According to the plane 


the tapering 
shell will increas« 


Hanno Fisch« 
surface of the 
thrust of the 
25%, and indirectly, will imy 

I'win flaps located across the 


zontal diameter at the rear end 


propeller 


hori 
of the 
shell are coupled direct to the tail 
controls and are operated with these 
The extra lift obtained by 

make-up i ufhicient 

fully loaded plane to 
500-ft runwa 


Power to the single 4-bladed pro 


pellet provided by two 245-hp | 


] 
mstatied 


Drive 


transmitted over two s] ) | 


from 


gear differential, o a cated 
just ahead of the proj I he 
f thi that either 
cut out during 


ad intage lavout l 


of the engines can be 


fuel and the singl 


will deliver sufh 
maintain flight nn) 


flight to conserve 
engine still running 
cient powcr to 
ditions 

Wings on the prototype will be a 
spar but Rhein-Flugzeug 
bau are experimenting with 


single metal 
reinforced 


wings Providing results 


satisfactory, thi 
ill probability be 


plastic are 
conhguration will, in 
incorporated into 
the design of the first series produced 


At the hell, the 


velded tubular-steel fusclage funnel 


I 
rear of the cylindrical 


uit from 1523 in. dia ft 


; 


take tail and fin assembh 


he O-piece craft desigi 


it about $35,000 will unde 


early next vear 


Solving a 
breakage problem 


AT CLOSE QUARTERS 


The manufacturer of this button-drill 
ing machine had a tough problem: the 
universal joints on these parallel shafts 
carried such a torque load there were 
frequent complaints of breakage . . . yet 
the close centers prohibited use of a 


larger joint 


THE SOLUTION was a Curtis Universal 
Joint of the same size 


Torque 
Curve %” 
Curtis 
Universal 
Joint 








This is only one of many problems 


solved by Curtis Joints — size for size 
the strongest universal joints designed 
for industry. Selected materials, preci 
sion engineering, and over 30 years’ ex 
perience manufacturing universal joints 


make them that way 


14 SIZES ALWAYS IN STOCK 
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ARMCO STEELS for better products e lower costs 
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Sheets coated with aluminum or zinc offer design and 


Armco ZINCGRIP® Steel 


Gives your products the complete protection of a specia 
hot dip zine coating that won't flake or peel even in severe 
forming or drawing operations. Produced by the Armco 
developed Sendzimir hot-dip process, Zinccripe Steel has 
been proved by almost a quarter-century of use in a wide 
range of applications. Its uniform, tightly-adherent zin« 
coating not only assures over-all protec tion against rust and 
corrosion but facilitates production. You can add extra 


sales value to your produ ts, often at less cost. 


Wherever parts require low cost but durable protection 
against heat, corrosion, or a combination of both, consider 
the multiple advantages offered by Armco’s Coated Steels. 
Four grades of hot-dip aluminum-coated or zinc-coated 
steel enable you to match performance against service 
requirements at least cost and without compromise. 

For more information on these special Armco Steels 
and how they can be used most effectively in your prod 
ucts, just fill out and mail the coupon 





Armco ZINCGRIP PAINTGRIP® Steel 


This grade of Armco Coated Steel is the same as ZINCGRIP 
with the addition of a mill-applied surface treatment that 
gives it excellent paintability. Not only can ZiINCGRIP PAINT- 
GRIP be painted without any additional treatment, but its 
special surface prolongs paint life. For parts that require 
the protection of a zinc coating and must be painted, the 
properties and uniformly high quality of this paint-pre- 
serving Armco Steel create opportunities for product im- 


provement and production savings. 


Armco Steel Corporation 
2039 Curtis Street, Middletown, Ohio 


Armco Zincerip Steel 

ZincGRiP PAINTGRIP Steel 
ALUMINIZED STEEL Type | 
ALUMINIZED STEEL Type 2 


Send me information on 
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New steels are 
born at 
Armco 


STEELS 
SION AT LOW COST 


production advantages 


Armco ALUMINIZED STEEL Type 1 Armco ALUMINIZED STEEL Type 2 


Combining the surface characteristics of aluminum with Outstanding property of this grade of Armco Coated Steel 


the physic al and mechanical properties of steel, this speci il is its low cost, lasting protection against atmosphe ri 


erade has advantages offered by no other metal in its price rosion. The unique hot-dip aluminum coating offers rust 


class. In addition to excellent resistance to a combination protection, and the steel bas provides idequat stre! 


of heat and corrosion, it has high heat reflectivity and eood and rigidity for structural applic itions Atmosphe ric 


fabricating characteristics. Armco ALU MINIZED STEEL Type rosion tests and service demonstrate that the coatir 
| 


1 is unmatched in economical durability for applications lype 2 ALUMINIZED STEEL outlasts unpainted galvanized 
such as gas-fired heat exchangers and combustion cham coatings at least 3 to 1. For products exposed to the atmos 


bers, auto mufflers, drying ovens and appliance parts. phere, it assures dependable durability at minimum cost 


ARMCO STEEL 


Armco Division * Sheffield Division * The National Supply Company + Armco Drainage & Metal Products 
Inc. « The Armco International Corporation * Union Wire Rope Corporation + Southwest Steel Products 
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AMER CA have a 


ane & peel 


Designers, engineers and marketers debate the factors that should 
determine the appearance and the engineering of American manu- 
factured products. All talk of the presence — or lack — of tradi- 
tions of good design in America’s history and culture. How 


strongly people feel about this was indicated by “Eight Design 


Authorities Evaluate 59 Cars” (PE — Dec 1°58 pp), and by 


. Hen ry Dreyfuss — Industrial Designer ; past president, American 
Society of Industrial Designers; his work includes everything from 
fountain pens to ocean liners, including 80% of American telephones 


Yes, I do think we have a heritage of good design, a tradition 

designers can draw strength from. American design, like many 

other things in American culture, has its roots among the people who first came 

here from Europe. It developed among people involved in a day-to-day struggle 

for survival. The design ideal of these hard-working, practical people — although 

no one talked about design I’m sure — consisted of simplicity, toughness, effi- 

ciency and good workmanship. There was no time for frills: decoration seemed 
a pointless luxury among people who barely had the necessities. 

Later on somebody called this “functionalism,” but obviously it didn’t start as 
an esthetic concept at all. If a tool, farming implement or other humble object 
functioned properly, the early American farmer or artisan was satisfied. He 
probably wasn’t conscious of any esthetic satisfaction from these well-made 
objects. But in some indefinable way, the clean lines, dramatic shapes, powerful 
forms which had been unwittingly created were enjoyed by these men and 
women, for whom the words “design” and “taste” barely existed. 

The best American designs have the solid, powerful, tidy, everything-in-place, 
nothing-superfluous quality of an old sailing ship. I like the term “shipshape.” 

However, | doubt that this design tradition now enjoys acceptance. The ship- 
shape ideal is accepted by some designers but rejected by others 

Another American look is the “Detroit” look. These designers have turned to 
the development of motorized jewelry, which has not only obscured the funda- 
mental form of the automobile, but has begun to infect other types of products 
To see what I mean, visit your local appliance dealer; many of the refrigerators 
and washing machines give you the feeling that you can drive them away 

There was a fairly consistent set of values developed at the time of the first 
settlers. These form a sort of mainstream from which many other minor streams 
have gone off in less-valuable directions, encouraging people to lose sight of the 
main current. Detroit design is one of these deviations. So were the many attempts 
to introduce European styles of lush decoration. So is the current Victorian craze 

The reasons are not hard to understand. The early farmer or artisan living with 
simple, utilitarian things and having no time for the luxury of decoration probably 
associated lush appearance with the wealth he hoped to achieve some day. We all 
know that America did achieve much of this wealth for many of its people. Para- 
doxically, one might say therefore, that American taste for luxury springs from 
the same soil as the simple, shipshape design 

However, mass production has reemphasized the importance of the design 
values I term the “pioneer tradition.”” Modern production lines find it much easier 


to make things out of one or a few large pieces that can be fitted together with a 
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the many letters from readers commenting on this article. Be- e ae < 


cause our heritage — good or bad —will affect the shape and 
effectiveness of many American products-to-come, PRODUCT 
ENGINEERING asked a group of American and foreign artists, de- 
signers, engineers and architects to give us their opinions. Here 


they are. 


minimum of labor. This is the antithesis of the slow, additive process of assembling 
a lot of little pieces into a larger whole. In other words, American products tend 
to be monolithic, and such monolithic forms are inclined to have the uncluttered 
lines of early American design... that is, they are uncluttered until somebody 
decides to paste on some chrome 

So, then, mass production gives us the means of returning to the mainstream of 
American design. | think this monolithic quality might be an important element 
in any American “look.” 

As for today, America has produced a fair number of designs that are very 
good, some that are very bad, as well as a lot that are just indifferent. Among the 
fields in which I think some really distinguished work has been done by American 
designers is that of furniture, both in the so-called “international” style, and in Pump drill 
the more traditional types of modern, which we tend to associate with Scandi- 
navian home furnishings. Then there are a number of kitchen utensils 

There are also fine examples among business machines, office equipment and, 
particularly, the handsome new computers and related data-processing equipment 
[here are good-looking American transportation design: ships, planes, trains, 
together with a few really good automobiles. 

Architecture, of course, is the design area where Americans have really been 
in the vanguard throughout this century. I've talked almost exclusively of 20th 
century products in listing these categories. It is also worthwhile to look back at 
things like the silver of Paul Revere, the furniture of the Shakers and other “pro 
vincial” craftsmen. There are the barns of early New England and Pennsylvania 

Applying the best traditions of American design should begin with a careful 
consideration of the particular product's intended function. Then design it from 
the inside out, creating a look that expresses the inherent quality of the mech 
anism inside the housing. Never lose sight of the human being’s working relation 
ship to the product: the way he uses it, how it fits his own physical dimensions 
and how he expects it to perform for him. The product should be designed to last, 
to give maximum service until a better product is available—design not for planned 
obsolescense but rather for cenuine obsolescense 

Perhaps many of my remarks imply that decoration 
and luxury are out of place in good design 
I don’t believe this for a moment. Just as 
simplicity can be either dramatic o1 
dull, so decoration can seem 
extraneous or can make a vital 
contribution. Our problem 
is not that we have too much 
decoration, but simply 
that we have too much 


bad decoration 
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e George W. Walker —Vice president and director of styling, 
Ford Motor Co.; Trustee, Cleveland Institute of Art 


There is an American tradition of function coupled with orderly, 
well-proportioned shapes. Many of our early products are ex- 
Lockheed Constellation amples of this: the clipper ships, racing and naval vessels; cars 
such as the Model T and Stutz Bearcat; our Western ranch house, Cape Cod 
cottage; many of our farm implements. Green, an early American architect, was 
the first to let the structure of a house express itself. Sullivan was probably the 
founder of the “form follows function” theory in American architecture, and 
Frank Lloyd Wright was the leading exponent of that theory, 





The American “look” is rounder, more unitized — a telephone, for example. 
There are comparable European products, but these tend to be the exception. 
Actually, good design tends to be international in character, although it may 
have been national in the past. 

A number of American products have made contributions to our heritage of 
good design. For example, the tumblehome that was a characteristic of sailing 
ship hull design and which was applied to early plastic radios. This approach 
later affected automobiles, refrigerators, and toasters. These products, as well as 
most of the other creations of American industrial design, have in common a 
thread of simplicity. Trends in design have been largely evolutionary, because 
they are based public taste, which change gradually rather than overnight. 

Certainly, then, I don’t think American products tend to be over-decorated. 
I believe it is in keeping with the traditional simplicity I have mentioned. 

In many areas of product design, tradition is dictated by the need for mass- 
produced items. Here, a product has to be designed for the average man, This 
means that the design of such items must seek the level of public taste. 

Boeing 10! [here's one other point I want to make: America has no qualms about chang- 


ing itself. The reverse is very often true in Europe. 


¢ Philippe Charbonneaux —Succeeded the late Jacques Vienot 


as head of the Chambre Syndicale des Estheticiens Industrielles, Paris 


Although there is a distinct look in American products com- 
pared with, say, the cleaner Italian or Scandinavian look, there is 
no “tradition” of universally accepted good design in America. 


There is, however, a deep-rooted feeling for the practical or functional 


In the late twenties and early thirties, American products were characterized 
by streamlined or rounded forms. Then designers started squaring off their prod- 
ucts, and in the forties tended to use square shapes softened by rounded edges 
Since 1950, rectangular shapes with sharp edges have predominated. During this 
evolution, many products have become more compact; volume was cut down to 
make products more suitable for smaller living spaces. Reaction to the square 
and sometimes stark forms current today may well be a return to decoration. 

In this century, American designers not only closed the appearance-design 
gap between them and their European counterparts, but pulled well ahead of 

Sikorsky 5-60 them in most fields. The American automobile has contributed most spectacu- 


larly in the search for and realization of good design — especially in the areas 





of interior arrangement and comfort. 
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Ohio River Steamer c. 1900 





bad Sori Yanagi — Professor industrial design, Kanazawa Univ., Tokyo; 
arranged '58 “anti-piracy” design exhibit; Gold Medal of Triennale, 57 


With few exceptions, there are no traditions of good design in 

American products today. But the design of its highways and 

bridges are two things of which the United States can be proud. 

Such huge-scale construction work was only possible in a country of great wealth 

and advanced technology. In contrast, the appearance of American industrial 
products in general is not very impressive from a design point of view. 

Many of these products are designed to induce people to buy — it might be 
called impulse design, and generally results in fashionable appearances. While 
people may initially enjoy such products, they soon weary of them — The 
American car for example. Such design practices cause defects in the products 
to which they are applied. This is because appearance is not directly related to 
the purpose or function of the product but, instead, are merely surface effects. 

Among American designs I esteem highly is Charles Eames’ furniture. He is 
one of the few maintaining the honor of the American design field. Machine 


tools are among other comparatively good examples of design. 


I do not believe that over-decorating American products serves to advance 
American civilization. The blame for this tendency lies with the maker as well 


as the consumer, but it is the designer who bears most of the responsibility. 


American industrial designers are too commercial-minded. 


¢ Olin J. Stephens I] — Naval architect; partner, vice president, 
director and chief designer, Sparkman & Stephens Inc.; 
designed COLUMBIA, America’s Cup Winner, 58 


There are examples of good American design, but to what ex- 

tent they provide a “tradition” I hesitate to say. I, for one, do not 

feel it, and am not conscious of any broad American tradition of good design 

applying to a variety of American products. Perhaps this is because the designs 

I like run more to periods than geographical areas or countries. To some extent, 
I think each period looks down on the one immediately preceding it, 

Until fairly recent years, there has been a healthy functionalism inherent in a 
great many products of a mechanical or an engineering character. Certainly this 
has not been true of architecture or furniture in certain times. 

Although I am not aware of any particularly American product “look,” I 
imagine the look of the American automobiles of the last few years is known — 
adversely — all over the world. Certainly anyone can distinguish an American 
from an Italian automobile today. I am inclined to think there may be certain 
national characteristics in other Italian products too, as well as in some of those 
from such countries as Germany, France and England. 

I'm afraid I am not a partisan of American design, because it is my impression 
that those things which are the least designed are probably the best — For ex- 
ample, at a recent design exhibit which I visited in the Museum of Modern Art 
here in New York, I thought that the most interesting and attractive items were 
those which were purely functional, such as certain chemical utensils and elec- 
trical connection boxes. In general, those items in the exhibit which were simplest 
were, on the whole, the best. Certainly, the American automobile has gone to the 


other extreme, although there are some signs of common sense returning. 


“Big Boy”, world’s largest steam locomotive 
Union Pacific RR 
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The Museum of Modern Art 


Ford Model A, c. 1931 
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Department store designed by Louis Sullivan 


The Museum of Modern Art 





I can’t say that I see any consistent progression in American products. 

How American is the propensity for over-decoration? I don’t know whether it 
is specifically American, or whether it is just the natural outgrowth of mass 
production for a mass market, which I suppose we have had to a greater extent, 
and earlier, than elsewhere. Often the least-expensive products, aimed apparently 
at the largest segment of the market, are the most over-decorated. 

I consider functionalism as a good guide for present-day designers and engi- 
neers, but I am sure that bad functionalism is possible and good functionalism is 
as difficult as anything else that is really good. Over-complication and over-dec- 
oration is, of course, easy. Designing something to make it appeal to the eye is 
certainly desirable; designing something to make it sell seems to me entirely 
unacceptable — although I believe this is the object of much industrial design 
I am sure the designer will do a better job if he is working to please himself.. 


¢ Frank Lloyd Wright, 1869-1959 ~ Architect 


Considered to have initiated many of the most significant 
architectural trends of this century 


There most certainly are traditions of good design in America, 
primarily in architecture. This began with Louis Sullivan in the 
latter part of the nineteenth century, and is continued in my own work and that 
of other architects of the organic* school. 

But I don’t think we can say that there is a particular “look” to American 
products. This we will get by way of architecture. We also have to have a little 
painting, a little sculpture and some writing. I think, however, that America 
already has a literature of her own 

Before we can have products that look American, we must first have an 
architecture of our own...and architecture does not begin with building. It 
begins where building leaves off. When the mind of man wakens to the desire for 
beauty and the power to create it, then we have architecture. Architecture is the 
cornerstone of a culture, so until we have an architecture of our own, we will 
have no culture of our own. 

The products that are providing the most opportunities for good design in this 
country today are primarily materials. There are the plastics, and we have also 
gone very far with metals — copper, aluminum, steel. These have made possible 
the only really modern buildings, those made of metals and reinforced concrete 
I think this has given the world a new ideal, organic architecture. This is likely 
to be the basis of most of the other contributions we are likely to make 

There is little that is original about any of our manufactured products today, 
and our automobiles are a terrific reflection upon the intelligence of our country 
There is nothing mobile about them; they are more like ferry boats, coming down 
the street gnashing their teeth at you. I think these cars show what happens when 
production is permitted to control what is to be available for consumption. Even 
if we had an intelligent demand for a particular type of car, we could not get it 

Our other manufactured products are pretty much in the same fix. They are 
turned out by big corporations, who employ designers they think are good 
It is difficult to say what present-day engineers 

and designers can do about this situation 
We are now in the era of “managed” 


publicity. Anything that needs 


Kaufman residence by Frank Lloyd Wright 


i Hedrich-Blessing 
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publicizing to be put across can get it. And, of course, most of the currently 
available products must be heavily publicized to be successful. They could never 
succeed on the natural publicity they would obtain solely on their ability to 
satisfy genuine needs. 

Consumer demand should be enlightened so that it will know what is worth 
having. The younger people — those in their teens, for example — are beginning 
to get hold of this, I am glad to say. They want to know about the new architec- 
ture they see all around our country. I have been receiving letters from all over 
this nation, from youngsters in high school. This is very encouraging and it is a 
good sign... and there is nothing “managed” about this, either! 


“Organic architecture is a natural architecture based upon a study of nature.”— Frank 


Lloyd Wright. 


bad Robert E. Bruckner ~ Senior Advisory Engineer, Westinghouse 
Atomic Power Div.; Consulting Editor, PRODUCT ENGINEERING 


Design a product so that everyone can afford to buy it. This has 
been America’s outstanding contribution to design. It is the es- 
sence of our democratic tradition and has been continuously re- 

flected in our design heritage. Our tradition of good design has unfortunately 
been too often obscured by pendulum-like swings between “over-decoration” 
and “just-make-it-work.” Look at our architecture — overly plain Cape Cod salt- 
boxes to overly decorated Queen Anne. Yesterday we had powerplants with 
polished brass gingerbread; we had overly decorated fire engines. Now we have 
ugly outdoor powerplants, truly beautiful fire engines,and over-decorated autos 

It is hard to single out a single American product, save ships and machine 
tools, that has not swung between over-decoration and stark functionalism — 
houses, furniture, lighting fixtures. Witness the highly decorated and woefully Colt, Buntline Special 
inefficient steam locomotives of the Civil War period as against a modern road 
diesel or steam Mallet-compound 

Our machine tools have always been leaders in efficiency and appearance 
design, and our ships have always been the most beautiful in the world. American 
automobiles once led the field in good design as to efficiency, cost and appearance 
No longer; now they're oversize and over-decorated. Perhaps over-decoration in 
American design is immaturity. Strip the decoration off of a Salisbury Cathedral 
and you have nothing; strip the chrome gingerbread off a tool and it is not only a 


better, but a more beautiful object. 


e Edu ard Wells vice president - general manager, Systems 
Vanagement Office, Boeing Airplane Co.; Active in the design of the B-17, 
B.29, B-47, and 707. President, Institute of Aeronautical Sciences, 1958 
There is a universal heritage of good design and, it is available 
to Americans as well as others. Advantage is taken of this heritage 
by some designers and mot by others. Nationality has little to do 
with it. For this reason, good American design would not necessarily be im- Marker Freeway, Calli, 
mediately distinguishable from good Italian or Scandinavian design. 

Instances of good design in the U.S.A. today ten@a@vartur.among those com- 
ponents or products designed for economical qGantity Proguction with.a specific, 
ul oLAdmentation has 
been added. Many American household articlésy aching, BS lganspor' 
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California ranch house, c. 1830 





Shaker table and chair 


New York Public Library 


Wagon jack c. 1700 


ation equipment — but few motor cars — provide good examples. 

With some of these, there has been consistent progress and development, but 
for the majority the pattern is spotty, with good progress in design followed by 
retrogression, rebirth and again new progress 

Often this has resulted in over-decoration — but this is not peculiar to American 
design. Perhaps*it appears more often in American products than elsewhere. 

As long as examples of poor design enjoy public acceptance, encouraging 
attention to good design will not be a simple matter. Publicizing or otherwise 
recognizing the many successful though lesser known examples of attractively 
designed products might help. However, even this method might not be fully 
effective, because awards have been made from time to time in the name of good 


design without adequate consideration of the requirements. 


° George D. Cc uller — Associate Director, San Francisco Museum 
of Art: former director of Akron Art Institute; former Director of 
Museum Education, Art Institute of Chicago 


I doubt if there is any tradition, American or other, that has 
been accepted universally as good design. In our past however, 
there have been a number of design trends with coherence and 

continuity sufficient to enable us in retrospect to identify them as traditions — 
the severe and restrained tradition of fine craftsmanship of Shaker furniture. 
Our direct solution to problems, unhampered by preconceptions about a 


“proper” use of materials or a “right” way of doing things, is linked in some way 


to an expanding frontier. This is thought to grow from the challenge of conquest 


and freedom from the shackles of a sterile tradition, i.e. the deftly shaped tools 
and weapons of the mid-nineteenth century, the Corliss engine and the locomo- 
tive. What is American in design can be found most easily by subtraction — take 
away the Scandinavian, the Italian, and other strongly national styles, and the 
American is what is left. But the fact that America is diverse, and does not 
in its design achieve the cohesiveness of the Scandinavian, is not a criticism 

There are some positive common elements in our diversity, generosity and 
largeness of scale, that set ours apart from other national design tendencies. This 
comes in part perhaps from our wealth — more materials, more means of pro- 
duction, more freely available. But it comes also from an attitude of mind which 
is expansive and exuberant rather than cautious and restrained. This can result 
in designs that are grand — or ostentatious and objectionable. Unrestrained and 
urged on by gross motives, it saddles us with the offensive excesses of the auto- 
mobile; focused and directed, it has produced outstanding architectural and 
engineering achievements. There has been no chronological consistency in 
American design. We have seen changes in design as our society has altered, 
from agrarian to industrial, from production-oriented to sales-oriented. 

What some call over-decoration is a natural result of a love affair with material 
possessions relatively uncomplicated by the assertion — or at least the clear deline- 
ation — of other values. Our desires for tangible things are more clearly realized 
than are our desires for non-material goals. Because at this point we tend to be 
long on material wealth and a little short on philosophy (love of wisdom) our 
visual environment is characterized by more enthusiasm than sense. This is a 
characteristic in America now, but it is only one of many characteristics, some 


contradictory. And over-decoration has happened, is happening, and will happen. 
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The designer is wise to study the past — he attains depth, a sense of perspec- 
tive, a pride in the design idea which is a bulwark against pressures — but I do 
not think any earlier tradition in design can be translated into solutions for 
today’s problems. New problems must be tackled on their own terms. The 
question today is who shapes society, the creator-producers or the salesmen? 
A new era in design can emerge if designers are able to lead. But leadership 
cannot be assigned or legislated; its sources are inner conviction and it will 


emerge when designers evoke the enthusiasm of their fellow man 


° Edwin Tun LS — Artist and author, Oars, Sails and Steam, '52; 
Weapons, "54; Colonial Living, '54; Indians, '59; Recipient—Gold Medal, 
Boys’ Clubs of America, Thomas Edison Foundation Award 


There's a magnificent heritage of American design: spare, 
a clean, excellently proportioned, and almost perfectly functional. 
The silverware of Paul Revere, with just those qualities, is per- 
haps the best ever made 

The common articles of farm and home in the eighteenth century were well 
planned for use and were handsome. Compare an early sickle with a modern 
one; take a close look at a flintlock rifle or a Windsor chair. 

But if there is an American look today, I'm afraid it is characterized in the 
eyes of the rest of the world by gaudy excess. The national characteristics in, say, 
well-designed Japanese or Scandinavian products were not put there — they are 
there because the man who designed them couldn't help their being there. 

Our people have been willing to accept weird imitations of Colonial houses and 
furniture. Even now there is a demand for grotesque traces of this style in 
today’s so-called “ranch houses” and “split levels.” Isn't this a pathetic groping 
toward something national? 


Perhaps the airplane is our top achievement, unless, as a visual object, it may 
be said to have designed itself. It doesn’t try to look like anything else 


To me, a big earth-mover, which looks magnificently like what it is, is more 
truly handsome than any car now made. 

Certainly American product design has not followed any consistent pattern of 
development, but there are hopes for a return to the main line. What is holding 
us up isn’t Only the addition of bad and lurid ornament. It is disregard of the 
normal lines of an article, dictated by its necessary parts and intended use, in 
favor of appearances that can bid for attention. 

Unless our spirit is dead — which I won't admit — such over-decoration is not 
American at all. And, of course, it isn’t design, which is a matter of proportion — 
having almost nothing to do with decoration. The eye-busting jukebox and the 
distorted and encrusted automobile may reflect the honkytonk shallowness that 
has resulted from the sudden prosperity of masses of people 

Yet mere imitation of what was good in early American products will obvi- 
ously flop. An early American vacuum cleaner is not a good idea. 

Let the modern designer be well grounded in his trade. Let him be familiar 
with — but not inhibited by the best, and the worst of past design, both American 
and foreign. Let the designer be unrestricted by the pressures of merchandising, 
so that he can plan a product with attention only to its use, its proportions and 
materials. It might even sell better than the present over-decorated creations. 

But ... where will he find a manufacturer who will make it? 
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New protective shaft finish resists rusting, 
looks better, lasts longer 


General Electric Form G motors 

feature a special gun-metal-like treat- 

ment of the shaft which resists rust 

and corrosion. Fans, pulleys, and 
couplings are easy 
to remove. Even 
endshield latches 
and hardware now 
are bright plated to 
last longer, look 
better. G-E Form 
G motors assure 
you the extra life 
and easy mainte- 
nance your custom- 
ers want! 
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Large oil supply and superb retention system 
cut maintenance 


Form G motors require little reoiling 
and on some applications no reoiling 
at all. This results from a 50% 
larger oil reservoir plus a highly 
efficient method of 
retaining oil. (On 
G-E ball bearing 
motors, a_ special 
long-life grease 
gives up to 10 
years’ service with- 
out relubrication.) 
Another good rea- 
son for you to 
choose General 
Electric Form G’s! 


GENERAL @@ ELECTRIC 


SENERAL ELECTRIC 


ACCURATE 
ALIGNMENT 


Sturdy, disk-type endshields assure accurate 
bearing alignment 


General Electric Form G’s feature 
disk-type endshields, heavily ribbed 
for high rigidity and long life. 
The rabbet and bearing are placed 
in the same plane 
and machined si- 
multaneously to 
provide inherent 
bearing alignment. 
Form G endshields 
won’t warp! Ac- 
curate, permanent 
alignment means 
longer bearing life 
and dependable 
motor operation. 


GENERAL @@ ELECTRIC 
SALES ENGINEER 
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Form G motors 


QUIET, SURE 
SWITCH 


Dependable centrifugal switch gives quiet, 
positive snap-action 


The centrifugal switch on Form G’s 
is designed to stand up to heaviest 
demands (3,500,000 test opera- 
tions). Add to this a switch that’s 
quieter than ever. 
——_ A carefully de- 
Pa signed composition 
washer greatly re- 
duces start-stop 
click without sacri- 
ficing positive snap 
action. Here’s an- 
other Form G dif 
ference that means 
more satisfied cus- 

tomers for you! 


GENERAL @@ ELECTRIC 


THRUST 
PROTECTION 


Washer assembly absorbs thrust from any 
direction; contributes to longer life 


A specially-designed three-piece 
thrust washer assembly, keyed to 
rotate with the shaft, withstands 
normal thrust from any direction, re- 
gardless of motor 
angle. It also acts 
as an oil seal to 
help provide posi- 
tive oil retention, 
contributing to 
longer lubrication 
life and reduced 
maintenance. If 
you're looking for 
a motor that’s built 
to last, try Form G! 


GENERAL @@ ELECTRIC 


provide field-proved 


COUNT ON 


LONG-LIFE 
STATOR 


Heavy-duty bonding dip and stator clamps 
provide rigid, uniform assembly 


Along with the Mylar*-Formex** in- 
sulation system pioneered by G.E., 
you now get a new bonding treat- 
ment on Form G motor stators. It 
affords added pro 
tection against 
stress. Stator cores 
are now specially 
clamped for highly 
accurate alignment 
These new features 
result in extra rigid 
ity, more uniform 
quality. Here's 
longer motor life! 


*Reg. trade-mark, DuPont Co 2-91 
**Reg. trade-mark, G.E. Co 


GENERAL @@ ELECTRIC 


ABOUT THE NEW FORM G “EXTRA VALUE” FEATURES 
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Here Knowledge Counts... 


In a chess game, it’s knowledge that pays 
off. And, when it comes to motors for 
appliance and equipment manufacturers, 
Emerson -Electric’s team of skilled special- 
ists (more than 100 engineers!) is ready to 
go to work for you now... with knowledge 
that pays off in your profit column. 


Remember .. . 


@ Emerson-Electric produces custom -engi - 
neered motors to meet your specific needs. 





® For more than 65 years, Emerson-Electric 
has been solving problems like yours. 


Put this special knowledge 
to work for you! Call, wire 
or write Dept. M374 to 
day. The Emerson Electric 
Mfg. Co., St. Louis 21, Mo 


EMERSON-ELECTRIC of St.Louis - Since 1890 
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SIGNIFICANT COMPONENTS @ 7-45 551/7-\5— 


Timing-belt drive . . 
suitable for wide range of | 
ubfractional to 601 hp vith torque lo 
thousand f ft-lb down to in Speeds 
t Ipm irc pe 


1 


ith steel abl ords imbedded 
molded with nylon base fabr 
vithout slip, metal-to-metal 
lubrication Available 
en identical locati 


¢ and 14 in. All é-in 


Pulleys conforming 


bety 
, 

I 

t 

le include those with smooth ( and 

vith special bushings to accommodate various shaft 


liameter Allis-Chalmers Mfg Co, Milwaukee | 
Circle 13, Reader Service Card 


Nonstaining finish for vinyl . . . 
is offered on sheeting of 5 mil and up bor 
developed primarily for us 
ivailable in any other 
tions and textured ecffe | 
ported removable fror ] fini Laminatin 
nvl tin is availabl mimediat 
minat Columbus Coated Fabrics Corp 
7th at Grant Aves, Columbus 16, Ohio. 
Circle 14, Reader Service Card 


Low-range pressure pickup . . . 

measures corrosive gas and liquid pressures up to 200 psi. Small pressur 

ivity and bonded strain gage construction result in response ] 
Electrical sensing elemet onsists of sensitive proving 

element with four strain gages bonded to it ircum ference 

pressure is applied to element, linear resistance 

applied pressure, occur Operates in temperatures of 

Resolution is infinite; linearity 0.3%; hysteresis 25 

1.1%. Pressure be cleaned without altering sensitivity or zer 

shift lransduce s $351 r single unit; $370 for factory-adjusted 

unit matching sensitivity precalibrated indicators, recorders and con 


trollers. Prices, FOB factory. Delivery, 3 to 4 wk. Taber Instrument 
Corp, North Tonawanda, NY. 


Circle 11, Reader Service Card 
Indicating relief-valve .. . 


nals with a red anodized pin that poy 
nt valve open Pin remains in out-position 


manually reset, indicating preset pressure has 
Wrought iron alloy .. . ceded even after condition subsides. Valve 
contains about 1% manganese, lower phosphorus and carbon ntent idjustment rew on top of bonnet 
and is highly deoxidized; such compositi is said to impart improved id n be furnished for relief settings from 3 te 


ero temperatur Metal is said to posst 


impact properties at sub SS \ ble for nnections, and severa 


rosion resistance, weldability and working properties comparable to thos e and fi ¢ ‘ br bod lots of 


( 


in 
of 4-D wrought iron produced by this company Available in tubular n. NPT \ are | 8- 4 in. unit 


and flat-rolled forms at ame price a 4+-D wrought iron. A M Byers Co, S14. D> + wk. George W Dahl Co Inc 
Clark Bldg, Pittsburgh. Bristol, RI 


Circle 12, Reader Service Card Circle 15, Reader Service Card 
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SMALL 
D-C 
MOTORS 


1/100 TO1HP 


Speeds: 860, 1140, 1725, 3450 rpm. 
Voltages: 32, 115, 230 volts. 
Windings: compound, shunt, and series. 


Enclosures: for foot- or end-mounting; open, totally 
enclosed, explosion-proof, severe-duty, marine 
waterproof, Navy spraytight. 

Bearings: Ball or sleeve. 

Special ratings and speeds also available. 

Features: Long life, high efficiency, quiet operation 
because of close tolerances, dynamic balancing, and 
spirally stacked punchings. 


F e E E Write to Section 634-21, Schenectady, N. Y 
“; 


suuetin. GENERAL 696) ELECTRIC 


CIRCLE 71 READER SERVICE CARD 


ATTACHMENT and FASTENING 


PROBLEM SOLVER 


Applied with standard TRS riveting machines 


Solve design problems with PERMA-NUTS and get the 
speed and economy in production that goes with automatic 
feeding and setting of standard tubular rivets. An 

WRITE important advantage of this unique combination nut 

FOR and rivet! A built-in “lock washer” feature is another. 

CATALOG 





NUT AND SPACER 


NUT AND RIVET 


NUT PLATE IN 
TIGHT SPOT 


Perma Nuts 


» NUT AND BUSHING 


TUBULAR RIVET & STUD CO., Quincy 70, Mass. 


48 CIRCLE 72 READER SERVICE CARD 





SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES . . 





Spring mount for machinery... 
isolation has all-rubber housing that 
educes noise transmission and_ is 
therefore, particularly applicable where 
noise is as great a problem as vibration 
Mounting, which uses steel springs 
s vibration- and shock-absorbing me 
dium, can carry loads from 150 te 
1400 Ib per isolator. Min operating 
height is + in. Opposed S-slots in base 
rmit removal from an installation 

1 +5° turn. Korfund Co Inc, 48- 
19C 32nd PI, Long Island City 1, NY. 
Circle 16, Reader Service Card 


Current-sensitive switch . . . 
one-shot device for use in circuitrs 
sting, bypassing squibs, prote 
ices and current-operated triggering 

levices Hermetically sealed, nor 

mally open and closed SPST switches 
ire rated |] imp min for fring (closing 
time dependent upon applied current 
ind 2 imp max for switching (closing 
time, 1 millisec to 5 sec). Fuse resist 
ice is 1.35 0.15 ohm; contact re 
sistance is less than 0.3 ohm; insula 
tion resistance, 200 megohm min, 
before and after firing. High potential 
is said to be 600 v rms at 60 cps at 
sca level. Operates in unlimited alti 
tudes at temperatures of 100 te 

750 F continuous or 1000 F for 30 

min. Thermocal Inc, 1627 Colorado 

St, Santa Monica, Calif. 

Circle 17, Reader Service Card 


Water-removable coating .. . 

is said to provide scratch-resistant, 
temporary protection to aluminum, 
stainless steel and magnesium while 
in transit and during production op 
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erations. Opaque coating air-dries to 
SOB Rockwell hardness in 30 min 
under normal conditions and does not 
impair markings or make them in 
visible Supplied in neutral form, 
coating may be colored for identifica 
tion by water-soluble dyes. Said to 
be nonreactive, inorganic coating, to 
resist petroleum solvents, and to with 
stand mild forming and shaping. It 
is not intended to withstand severe 
angle forming. May be applied with 
conventional equipment for spraying, 
dipping, flow-coating, roller-coating o1 
pressure-curtaining Removes with 
warm water, except when material has 
been coated for longer than 6 mo, in 
which case steam cleaning is recom 
mended. Covers 1000 sq ft per gal 
with coating that averages 0.001 in 
thick. Weighs 11.25 lb per gal. In- 
dustrial Metal Protective Inc, Dayton, 
Ohio. 

Circle 18, Reader Service Card 


Reynosol Can Do It Best! 


There’s a special Reynosol formu- 
lation for your coating problem 
And if it’s steel you're coating 


. you'll be interested in the extra 
Locking adapter as benefits that nl Reyn | u 
in BNC or UHF models, locks o1 a a OS SEE 
tandard binding posts on j-in. c¢ offer you 

for positive connection of cle 


tronic instruments in complex test What are they? Greater resist 


setups. Approximately one-half turn os ance to temperature truest color 


of lock screw expands a plated spring control... greater tensile strength 


st | wit bi r post 
eel banana pin within binding post, a 
securely locking adapter in place and 


preventing erratic contact. Shielded \ Let Revnolds Chemical show you 
models reduce noise and hum. Un PE RRR RO 
= sper Cé Oo i osol cal 
shielded models mate securely to 3 
terminal post assemblies. Units are do your coating job better. 
leflon-insulated. Price for 1 to 49 . 
adapters is $7.50 each, FOB factory REYNOLDS CAN COAT IT -- IF ANYONE CAN! 
Highland Electric Co, 1130 Mission 
St, S Pasadena, Calif. 
Circle 19, Reader Service Card 
CHEMICAL 
PRODUCTS 
COMPANY 
Teflon tube fittings . . . 
in all standard shapes and sizes, are 
ivailable for *% through 1 in. OD tub 
’ *ea° ’ > Whitmore Loke, Michigan « Phone Hickory 9-936! 
Ing Crawford Fitting Co, 884 E 140 ce on STUBNITZ GREENE CORP. 
St, Cleveland 10. 


Circle 20, Reader Service Card 
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Typical Control Functions 
solved by AIR CIRCUITRY 


@ The H-5 RELAYAIR Valve, one of many 
Westinghouse Air Circuitry Components, is 
a pilot operated, directional control valve. It 
may be normally open or normally closed, 
depending upon port connections 

Various spring settings provide operating 
pressures from 3 to 150 psi. An easily re 
movable pipe bracket permits removal of 


valve without disturbing pipe connections 


Envelope size: 7%” x 7%” x 4% 
Maximum supply pressure 200 psi. 


Typical Applications—In addition to the illustrated 
functions, this highly versatile valve has been 
and can be used in all conceivable types of air 
circuits. Some of these are as follows: cycling 
operations, safety interlocks, low pressure 
alarm signals, emergency cut-off of power, 
emergency brake applications, remote con 
trol station relays, sequence control timing, 
and many many others 

if you have a control problem, let us know 
about it. It can probably be solved with Air 
Circuitry. For more information, ask for 
Catalog A5-81.01. 


What is air circuitry? 

This is the Westinghouse term for application 
of pneumatic control systems to industrial 
production operations. Safe, economical, 
precise Air Circuitry is now being used to 
soive the most rigorous and complex control 
problems in industry. Westinghouse Air 
Brake has pioneered the application and de 
velopment of air control for more than 80 
years. Today our engineers can design an air 
circuit which will help you boost production 
and cut costs in your plant or shop 


‘sy ; SPRING TO SUIT 

1. RELAY—To increase flow or 
pressure in an air circuit. An air 
signal directed to line “A” overcomes 


“Ss 


a spring Opposed diaphragm to con- 
nect line “B” to line “C.” 
spring values determine operating 


Various 


pressure, 


z 


“A” | : 


Ca-SPRING T 
2. TIME DELAY—To provide auto- 
matic power unloading. Air signal 
pressure in line “A” flows through the 
device to line “C” to perform specified 
operation. A check valve with choke 
and a volume provides a time delay 
by requiring a predetermined pres- 
sure be built up before line “C” is 
vented to atmosphere. 


e" 
3. LOCK-UP—To provide a hold-in 
feature. Air signal in line “A” con- 
nects line “B” to line “C.” Air from 
me <i.” 
holds this connection when signal air 
is vented. 


through a shuttle valve, 


a] IAP 

“A’| 
4. CRISSCROSS INTERLOCK — 
To prevent energizing one line be- 
fore another is vented. With lines “A” 
and “B” energized with air pressure, 
line “D” is vented to atmosphere 
Line “D” cannot be energized until 
line “B” is vented. The converse is 
true when lines “C” and “D” are 
energized. 


= SPRING TO SUIT 
5.SEQUENCE INTERLOCK—To 
insure one function is performed be- 
fore another is initiated. Line “A” 
must be energized to a predetermined 
pressure before line “B” can pass air 
to the next function. 


See the Yellow Pages under Cylinders for the Name of Your Local Distributor 





WESTINGHOUSE AIR BRAKE COMPANY 


INDUSTRIAL PRODUCTS DIVISION, WILMERDING 6, PENNSYLVANIA 
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Key-operated motor starter... 
fits anv standard single-gang outlet 
box. Single-phase 115/230-v starter 


is for direct operation of motors 
through 1 hp. Available in open ot 
NEMA 1 surface-mounted enclosures 
Can be furnished in single or double 
straight 
through wiring and plug-in heater 
Manual use of key in starter permits 
only authorized operation of equip 
ment. One key fits all GE-operated 


forms 


pole design. Incorporates 


Enclosures can be furnished 
vith or without 115/230-v neon in 
dicating-light mounted above toggle 
switch. This light requires no addi 
tional wiring, as printed circuit is used 
in enclosure cover. Nameplate is sup 
plied with open-type starters for iden 
tification where other flush-mounted 
equipment is used. General Electric 
Co, Schenectady 5. 

Circle 21, Reader Service Card 


Inertia switch . . . 

energizes electrical circuit for actuat 
ing equipment if g-loading reaches 
preset values for predetermined inter 
val. Basically, 


pendulum that is restrained along arc 


switch consists of 
by spring. When g-load exceeds preset 
value for designated min length of 
time, pendulum swings across gap and 
makes contact with electrical circuit 
Hermetically sealed switch is set, be 
fore sealing, for operation at magni 
tudes from 0.25 to 10 g within time 
Switch 
withstands vibrations to 500 cps and 


setting between 0.01 to 10 sec 


to 10 g. Operates on 12 to 30 v de 
Relay contacts are rated 3 amp resis 
tive. 34x24x24-in. unit weighs 0.85 
lb. Walter Kidde & Co Inc, Aviation 
Div, Belleville, NJ. 

Circle 22, Reader Service Card 
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Some Ideas 


4 year of relentless testing has produced 
a small library of interesting facts about 
HERCULENE (T.M.) Drafting Film 
What follows is a consensus of drafting- 
room experience with HERCULENE—by 
K&E and its customers—with some up-to- 
date recommendations for using it. Take 
the matter of 


Shiny Back vs. Pencil Back 


A basic question is: do you need a double- 
surfaced drafting film? We make HERCU- 
LENE Drafting Film both ways, of course 

with a single surface (shiny back) and 
double surface (pencil back). It’s our rec- 
ommendation that you use pencil back 
HERCULENE only if it’s your practice 
to make basic drawings on one side, 
changes on the other. For most other uses, 
shiny back is preferable. (At first, the 
double-surface film was chosen by many 
drafting rooms because it lay flatter on the 
board than shiny back. This ts no longer 
true. K&l 
with a fully effective anti-curl treatment. ) 
Especially in filing, shiny back HERCU- 
LENE presents fewer problems. The clean 
non-abrasive back won't smudge the face 
of the sheet underneath, even in a heavy 


research labs have come up 


stack of tracings. If you'd like to compare 


a few sheets, please let us know 


a” 


es de by Duralar pencil 


on HERCULENE Drafting Film 


Piastic Pencils and 
the HERCULENE Surtace 


Not just a handy catch-phrase, when K&l 
puts its exclusive “engineered surface” on 
a drafting material, the result is an exact, 
uniform tooth for sharp pencil drawing, 
inking and typing. With HERCULENEI 
Drafting Film, however, an entirely new 
type of plastic (non-graphite) pencil yields 
especially good results. Quite a few of our 
customers have reported favorably on the 
well-known Staedtler “Duralar” 
Duralar pencils come in five hardnesses 
are non-smudging and have generally good 
covering power, sharpness and erasabil 
ity. After about 20 prints, the Duralar lines 
show up consistently better than those 
made by a regular pencil, since graphite 


brand 


lines tend to lose density 


par eneSeeaeeee eae aes 


for your file of practical information on drafting 
and reproduction from 


Lm == CEUPPERE & ESSER CO.-——a-—- J 


WetiThat Eraser! 


The erasing qualities of HERCULENI 
Drafting Film are excellent, but (as with 
the pencils) we've discovered it’s a new 
type of vinyl eraser that gives the best 
results. Examples of these non-rubber type 
erascrs are the Richard Best “TAD” and 
the Eberhard Faber “RACE KLEEN 
both available from your K&E dealer 
With vinyl erasers, pencil lines whisk off 
Even stubborn ink and typing can be re- 
moved easily, with no damage to the sur- 
face. Here’s a up on how to do this 


Moisten the eraser slightly. It becomes no 
more abrasive, but a lot more “erasive.” 
Moistening is a must when removing Du 
ralar lines or typing after exposure to heat. 
(Incidentally, don’t use electric erasing 
machines, steel erasers or typewriter eras- 
ers.) When erasing large areas, certain 
chemical eradicators work fine too. Our 
suggestion: use Vythene or a very light 
application of a denatured alcohol such 
as Solox, both of which can be applied 
with a cotton swab or clean cloth 


The Cleaner the Better 


HERCULENE Drafting Film was de 
signed for ink work, and its ink take is 
unexcelled. But like all films, its non-ab 
sorbency makes a few preparations ad 
visable. The surface should be cleaned 
thoroughly before inking. Quickest and 
most effective way to do this is with the 
ABC Draftsman’s Dry-Clean pad, which 
will remove finger marks and “traffic film’ 
simply by rubbing the pad over the sur 
face. Pouncing will also work well. A 
damp cloth is all right for general clean 
ing. but does not do the best job of pre 
paring the surface for ink 


Please send further informatior 


like samples too 
Name & Titk 


Company & Address 


KEUFPFEL & ESSER CO.., Dept. PE-5 Hoboken, N. J 


Inking over graphite pencil lines comes 
out best when done over light lines, drawn 
with a harder grade of pencil. A good way 
to remove excess graphite is to go over the 
drawing with an ABC pad. Inks vary in 
their usefulness on HERCULENE. We've 
tested several, and you're welcome to these 


results as well, on request 


Atter Typing, Please Pounce 
Typed impressions on HERCULENI 
Drafting Film are crisp and sharp, but 
may take a while to dry because the film 
swallow” ink readily. A 
light pouncing right after typing will dry 


surface doesn't 
the ink and fix the lines — giving you uni 
form permanent contrast 


A new typewriter mbbon will produce the 
best impressions. At K&E we've tested a 
healthy variety of ribbons and we'd be 


pleased to send you the results on request 


Outstanding Advantages 
Proved in Tests 


We're pleasantly amazed at the short time 
it took for HERCULENE Drafting Film 
to become an iccepted 
with ALBANENE Tracing Paper and 
PHOENIX® Tracing Cloth. Actually, it 
a rare drafting room by now that has not 
tested HERCULENE during its first year 
on the market. The findings: All proper 
ties considered, HERCULENE stands u 
better than any other drafting film. It ha 


staple along 


great resistance to heat, aging and abuse 
engineered surface 
tough, durable Mylar 
rior pencil and ink take, fine erasability 


Its exclusive plus its 


base provide supe 
remarkable dimensional stability...a com 


bination we re proud to call unbeatable! 


The K&E dealer near vou has HERCU.- 


LENE now. Stop in and see him. 


Stet teeedtetcmeetcemetcmetieenteeeeet cee 


HERCULENE Draft m. I'd 


! 
| 
| 
| 
| 
! 
| 
| 
) 
! 
J 


Reus cuumenseupeapens ease as en an a Go anaenanenebenanenananebanatases 
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PRESSURE 
SWITCHES 


twice-a-second 
or twice-a-year 
operation! 


An Oil-Dyne pressure switch has repeat 
ability—it will function properly every 
time, whether it operates several times 
a second—or once every six months! 
Liberal use of low-friction materials and 
a completely new (patent applied for) 
design that eliminates all contact be- 
tween O ring and cylinder walls combine 
to keep piston from sticking— assures 
perfect operation every time, any time 
50-5000 psi, explosion-proof. Single and 
duplex models. For hydraulic fluids and 
gases (freon, oxygen, etc.). Write for 
illustrated brochure 


PIONEERING MINIATURIZED HYDRAULIC ACTUATION 


+ PUMPS 

* CYLINDERS 

* PRESSURE SWITCHES 
+ VALVES 

+ ACCESSORIES 


OllL= =DYINE | 


INC. 
2115Z West Marquette Road, Chicago 36, | 
CIRCLE 76 READER SERVICE CARD 


JOROBEADS 


a new 
Insulating Material 


Wor 
dis« 


tent 


the 
problem 
techn 

the iSkinyg 


MICROBEADS, Inc. 
P.O. Box 241/Jackson, Miss 


Microscopic Glass Beads 
industrial and Refiective Purt 
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Slige gage—ball point pen .. . 
combination has scale for inches and 
centimeters and pushbutton for pen 
Sliding pocket clip acts as caliper for 
measurements. Chromium-plated pen 
is available with firm name or 
Individual pens, 


slogan 
gift boxed, are $7.95 
postpaid (plus tax in Calif). Designs 
Modern, 4082 El Bosque Dr, Pebble 
Beach, Calif. 

Circle 23, Reader Service Card 


Low-cost analog computer . . . 


is said to be able to perform 95 of 


routine mathematical operations en 
4 ilcula 
Enables 
electronically 
iddition 


multiplication and 


design 
of 0.) 
perform 


countered in normal 


tions with accuracy 
engincer to 
mathematical operations of 
ind subtraction, 
ind nonanalytical 


with which he 


division, integration 


function generation 
design calculations 
fraction of the 


without computer methods 


can solve routine 


in a time required 


In prol 


lems where a constant value is desire 


solution tran istor-equipped com 
without readout 
equipment. Solution can be read t 


W here dynamics 


readout equipment for 


puter can be used 


three-place accuracy 
are involved, 
numerical or graphic presentation of 


solution is recommended Computer, 
which is 15x17x24 in. high occupies 
little more than desktop area required 
by tandard _ electric 
Weighs 80 Il 
Basic 


readout 


typewriter 
without accessories 


unit price starts under $4000 


equipment Tanges mm price 


Available after 
Associates Inc, 


trom S] 350 to S1900 

June 1. Electronic 

Long Branch, NJ. 
Circle 24, Reader Service Card 
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EMPLOYMENT 
OPPORTUNITIES 


DISPLAYED RATE 
The advertising rate is $31.20 per inch for 
all advertising appearing on other than 
contract basis. Frequency rates quoted 
on request 


UNDISPLAYED RATE 
$2.19 per line, minimum 3 lines. Position 
Wanted ads in this style, % the above 
rate. To figure advance payment count 
6 average words to a line 





MECHANICAL 
DESIGN ENGINEERS 


Earthmoving experience, with success- 
ful record in design and development 
of heavy mechanical equipment, craw!- 
er tractors, bulldozers, winches and 
tractor attachments 

Work includes layout and design of 
heavy machinery for construction and 
mining 

Permanent positions open, for those 
qualified, with one of the nation’s 
fastest growing heavy machinery man- 
ufacturers 


ph D x8 


THE EIMCO CORPORATION 


P. O. Box 300, Salt Loke Cit 





Db 
YORK 


HICAGO 11 





M.E desires change of employment. 


POSITIONS WANTED 


Desire opportunity in architectural angen 
nent Graduate experience 


1 arch 
ind in plastic leve 
truction supe 


juest. PW-1606, Product Er 


Weuld 
wwiedge olf oreigr 
h) could be 


nee 


l tion where kn« 
ruage Germ Rus Swed 


PW 69 Product Er 





When Answering 
BOX NUMBERS . 


to expedite the handling of your corresp e 
and avoid confusion, please do not — a 
single reply to more than one individual box 
number. Be sure to address seperate replies for 
each advertisement. 











1959 








INDEX TO 
ADVERTISERS 


This index is published as @ con 
venience to the readers. Every care 
is taken to make tt accurate but 
PRODUCT BNGINEERING as 


sumes no responsibility for err 


Allen Mfg. Co 
Armco Stee! Corp 
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Physical Laws and Effects 


C F HIX, JR and R P ALLEY 
Sons Inc, 440 Fourth Ave, 
6 x 9%, 291 pp. $7.95 


John Wiley & 
New York 16 


rhis guide to common and uncom 
mon phenomena and related scientific 
theories has been compiled specifically 
for 
in research and product development 
The 
current literature but also first editions 
books 


and other publications 


engineers such as those engaged 


authors have combed not onl 


of early scientific periodical 
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fields of science; 3) by physical quan 
tities (such as absorption, charge 

In an introductory chapter, Mr Hix 
describes the 


eng! 


several wavs in which 


book might be applied by an 
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cites an example of how a 
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fully applied to product development 


known laws and was success 


An addendum presents many addi 
ind effects in abbreviated 
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included in 
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e'aT])», 
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— Length ing sth 5 Architects tend to think their influence on civilization 
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3BS | .156 | 9/32 ind bigger chunks of landscape than paintings, literature 
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SBS | 2188 | 38 F 1utomobiles and refrigerators ever will. Architecture has so1 
6BS | .250 “ “ 


greater than that of all other arts combined. I'm not con 


vinced of this, but you can’t deny that their works cover mot 
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pretty good records for long life, tox 





Further information available promptly And the 


sting ongest s lo ng ect 
papa man casting the longest shadow among architect 


FALCON MACHINE & TOOL cO., INC. was | rank | loyd W right You h ive re id his comments on 


209 Concord Turnpike, Cambridge 40, Mass 








American design in this issue. He had opinions and he wasn’t 
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Mr. Wright had no trouble with false modesty, either. He 
Barbecue King says: said flatly that he was America’s greatest architect, which | 


suspect may be true. Certainly he was our most daring and 
BODINE original one. At 3 


$9 he had more courage than any 30-year 
MO | ORS old and more earthy common sense than Mark Twain 


best in their field I say we all have something to learn from him—as engineet 
take a look at the Imperial Hotel in Tokyo 


is designe! 

“After extensive tests with eye" +] m 
iat takes more human enginec¢ r t] a hom 
piitous taster, Ws “ gineering than a home im 
found the Bodine Motor ‘ men (Mr. Wright lived more 
best for our barbecuing 
machines...in 4 
performance and It w 
endurance. We think it 
is the best motor in its . 
field.’"—Metal Stamping building extraordinary and beautiful museums, 
Company (Barbecue King home He changed 
y 


1s 
in his 89 years than most of 
us could in twice that 


is good to know ther wa 1 Frank Llovd Wright 


iround—stirring things up, thinking, writing, dreaming and 
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our image of what's right ind prope! 
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Call in a Bodine motor-application design a thousand time 
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your product planning. You'll avoid 

unnecessary experimenting...and 

may find one of Bodine's 3500 
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your product. 
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n to these 


Why not a tiny, very private radio like one of those hearing aids 
that look like eyeglasses?) Why not indeed? And the Japanese 
manufacturer who designed the eyeglass radio is marketing it at 
the surprisingly low price (US equivalent) of $17 a pair (supply 
your own lenses if you must have them). It has three transistors 
and a germanium diode, is powered by a mercury battery. Switch, 
volume control, and earplug are located at the end of the right 
temple bar; a knob on the other bar serves as tuner. It will bring 
in 5 stations, says the manufacturer, Kowa Trading Co, ‘Tokyo, 
and has a range of 62 mi. Now being developed: a unit incorporat 
ing both solar and nickel-cadmium batteries that “can be used day 
or night.” 


thetics 


You can have moth problems even with the “mothproof” syn 
thetic fibers, says the National Institute of Drycleaning, if you 
tempt the little insects with tasty tidbits. Moths and carpet beetles, 
they find, will eat right through nylon, rayon, acrylic and polyester 
fabrics if they're spotted with such delicacies as tomato soup and 
chicken stew. ‘The NID moral, of course: Never store garments 
without having them drycleaned first. The broader implication, 
though, is that the best of materials can have its properties changed 
or its advantages destroyed by improper selection of coatings and 
impregnants. That often happens with materials normally resistant 
to flame and fungus damage. (More on this aspect of the problem 
will be found in forthcoming issues.) 


fo 
From the skyways to your car comes a 

full-range recording accelerometer that 

“measures up to a full g”; and, its manu- 

facturer says proudly, costs no more than 

those with only 4-g capability. 
Furthermore, the instrument “helps 

determine horsepower and indicates to 

the driver just what fuels, ignition and 

carburetion adjustments, tire pressures 

and throttle settings give him the best results.” It has a silicone 

damping system; and “operates under any temperature conditions.” 
The price: $21; from Genisco Inc, PO Box 668, El Monte, Calif. 
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Here are four problems encountered by the armed forces. If 
you’ve got a solution, type it out and mail to: The National 
Inventors Council, Office of Technical Services, US Dept. of Com- 
merce, Washington 25, D.C. Keep a carbon for your files. 
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...anon-destructive means of test- 
ing the bond between chrome 
plate, or other electrodeposited 
metal, and the base material. One 
application for this device would 
be for testing the adhesion of 
chrome plate in the bore of a can- 
non. Destructive tests (in which 
plated sample is subjected to re- 


peated bending, sudden tensile strains, shot peening or penetrating 


eco nregter cera agi q with a Brinell ball) are not suitable in such situations. Present 
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SSV1D 1Sdid 








method of testing cannon bore is by proof firing and visual inspec- 
tion. Ultrasonic tests may be an answer but whatever the tech- 
nique, it must give quantitative or comparative results. 


* If uu want to be sure of seeing every issue of 


yn Digest—enter your subscription on the 


hed information card. Only $5 for one year 
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. .. A diaphragm-type hydraulic accumulator which will not allow 
gas to diffuse through the diaphragm at pressures up to 2000 psi— 
but flexible enough to allow at least 200-cu in. displacement of oil. 
Accumulators in which a piston separates oil from compressed 
nitrogen are now used in applications where a diaphragm type 
would be preferred if it were more reliable. But diaphragms oc- 
casionally fail by extruding into the hydraulic fittings and by 
rupturing. ‘These failures have not been the sole fault of the 
diaphragm but also of general accumulator design. 


. . a method, material, or combination of materials for convert- 
ing light energy directiy into magnetic energy without the inter- 
mediate step of electrical energy. This would simplify the equip- 
ment for recording images on magnetic tape. 
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. . . a simple device for determining the dew point of compressed 
air. This will be used to indicate whether compressed air in missiles 
is sufficiently dry to avoid freezing of air valves. To be suitable for 
field use, the instrument must be lightweight (50 Ib), portable, and 
capable of operation without external power supply. It should have 
a working range of —110 to 20 F at atmospheric pressures and an 
accuracy of +1.5 F. 


i337a1S GNZP ISAM OFF 
N ey w peyow H AsDEsesepy dwnjs eBoysog ON 


TVW Aldda SSINISNE 








juewpyodeg eres seppey Ag pidg og j)!44 eBoysog 


| 


Have you a problem, based on known scientific principles, which seems to have 
an answer somewhere within the limits of present technology? Te inspire 
inventors along worthwhile paths, PRODUCT ENGINEERING invites you te trade 
such problems with fellow readers who may have a fresh viewpoint or more 
time for the necessary R & D. We will pay $10 for each one accepted. 
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Smaliest of the Small. Miniature for Missiles. 


ixth 


t areath 


Miracles in Miniaturization @ ~- 


Little Things That Count. The tinual pioneering in miniaturization, MPB pr: 
f duces over 5 types and size f bearings, MINIATURE 
ranging downto 1/10” O.D., with specials as 

required. Our catalog brings you deta n 


these bearinas. Write for it, or for engineer 


ing advice, to Miniature Precision 
Bearings, Inc., 206 Preci 


Keene, N.H 


ion Park, 
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another exclusive from ELECTROSNAP 
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mil eat jit) 
Model H11-: Ni! ~= it 
conforms to MS.24331 | : ui she : 


New Model H11-20, actual size 
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new miniaturized 
environment - free 
limit switch 


It's 40% smalier than the MS standard... only 34” 
in diameter, 114” high. Has these features of sealed 
switches which conform to MS-24331: single-hole 
mounting, “‘O"’ ring sealed plunger with built-in 
scraper to prevent jamming by ice or dirt, and epoxy 
sealed leads. This construction meets the require- 
ments of immersion test, MIL-E-5272-1. 


Switch has unusually high electrical capacity for its 
size: 6 amps @ 125/250VAC/30VDC resistive, 2.5 
amps @ 30VDC inductive. Meets electrical capacity 
tests in 70,000-ft., —65° atmospheres. Circuit 

is S.P.D.T. 


Unit is light-weight (only .1 Ibs.), yet rugged enough 
to withstand 100 Ibs. pressure in any direction. Case 
is silver-brazed for stronger, more positive seal. 
Triple-Pole Environment-Free Corrosion-resistant materials used throughout; body, 
Push-Button Switch bushing and push-button plunger are stainless steel. 
Mode! H11-24 simultaneously switches 3 
See eee Te cas a Tebene/svee This switch is now used on commercial jet aircraft 
Stet ce Wali samvemenes of On and is recommended for use in any environment on 


E-5272, procedure 1 immersion test. Write missiles, machine tools, military aircraft, etc. 
for details ° 
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ELEC FROSNAP Write for new technical 
Oe KO)°?/4 (O)S 


literature and specifications 


a on environment-free switches. 
SWITCH DIVISION 


4246 W. Lake Street, Chicago 24, Illinois 
Telephone: VAn Buren 6-3100 « TWX No. CG-1400 
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